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SEQUENCE LISTING 

<110> KEELING, PETER 
GAUN, HANPLING 

<12 0> STARCH ENCAPSULATION 

<130> 15056-04 

<140> 10/628,525 
<141> 2003-07-28 

<150> 09/625,406 
<151> 2000-07-25 

<150> 08/941,445 
<151> 1997-09-30 

<150> 60/026,855 
<151> 1996-09-30 

<160> 40 

<170> Patentln Ver . 3.3 

<210> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 1 

gactagtcat atggtgagca agggcgagga g 31 




<210> 2 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 2 

ctagatcttc atatgcttgt acagctcgtc catgcc 36 



<210> 3 

<211> 39 

<212> DNA 

<213> Artificial Sequence 



r 



2 

<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 3 

ctagatcttg gccatggcct tgtacagctc gtccatgcc 



<210> 4 

<211> 4800 

<212> DNA 

<213> Zea mays 

<220> 

<221> CDS 

<222> (1449) . . (1553) 

<220> 

<221> CDS 

<222> (1685) . . (1765) 

<220> 

<221> CDS 

<222> (1860) . . (1958) 

<220> 

<221> CDS 

<222> (2055) . - (2144) 

<220> 

<221> CDS 

<222> (2226) . . (2288) 

<220> 

<221> CDS 

<222> (2412) . . (2513) 

<220> 

<221> CDS 

<222> (2651) . . (2761) 

<220> 

<221> CDS 

<222> (2859) . . (3101) 

<220> 

<221> CDS 

<222> (3212) . . (3394) 

<220> 

<221> CDS 

<222> (3490) . . (3681) 

<220> 

<221> CDS 

<222> (3793) . . (3879) 



r 



<220> 
<221> CDS 

<222> (3977) - . (4105) 

<220> 

<221> CDS 

<222> (4227) . - (4340) 

<400> 4 



cagcgaccta 


ttacacagcc 


cqctcqqqcc 

ZJ ZJ ZJ ZJ 


cqcqacqtcq 

ZJ ZJ ZJ ZJ 


ggacacatct 


tcttccccct 


60 


tttggtgaag 


ctctgctcgc 


agctgtccgg 


ctccttggac 


gttcgtgtgg 


cagattcatc 


120 


tgttgtctcg 


tctcctgtgc 


ttcctgggta 


gcttgtgtag 


tggagctgac 


atggtctgag 

~J — i ZJ 


180 


caggcttaaa 


atttgctcgt 


agacgaggag 


taccagcaca 


gcacgttgcg 


gatttctctg 


240 


cctgtgaagt 


gcaacgtcta 


ggattgtcac 


acgccttggt 


cqcqtcqcqt 

ZD Zj _3 ^ ZJ 


cqcqtcqcqt 

ZJ ZJ -J -3 


300 


cgatqcqqtq 
zj ~j —j —i — > 


qtqaqcaqaq 


cagcaacagc 


tqgqcqqccc 

ZJ ZJ ~ ) —J~J 


aacgt tggct 


tccgtgtctt 


360 


cgtcgtacgt 


acqcqcqcqc 

ZJ ZJ ZJ ZJ 


cqqqqacacq 

^ Zj Z3 ZJ ZJ ZJ 


cagcagagag 


cqqaqaqcqa 


qccqtqcacq 

ZJ ZJ ^ ZD ZD 


420 


qqqaqqtqqt 

ZJ ZJ ZJ ZJ ZJ ZJ ZJ 


qtqqaaqtqq 

ZJ ZJ ZJ ZJ ZJ ZJ 


aqccqcqcqc 

ZJ ZJ ZD ZJ 


ccggccgccc 


qcqcccqqtq 

ZJ z) ZJ ZJ Zj 


ggcaacccaa 


480 


aagtacccac 


gacaagcgaa 


ggcgccaaag 


cgatccaagc 


t ccggaacgc 


aacagcatgc 


540 


qtcqcqtcqq 

ZJ ZJ " ZD ZJ 


agagccagcc 


acaagcagcc 


gagaaccgaa 


ZJZJZJ^ZJ 


acgcgtcatg 


600 


ggacggacgc 


qqcrcqaccrct 

ZJZJZJ^'ZJ^^ZJ^ 


tccaaacggg 


ccacgtacgc 


^ZJZJ^ZJ ^-ZJ^ZJ^ 


Qtcrcatcfcacr 


660 


acgacaagcc 


aaqqcqaqqc 

ZJ ZJ ZD ZJ ZJ 


agcccccgat 


cqqqaaaqcq 

^ZDZJZJ^^^ZD ^ZD 


1 1 1 tqqqcqc 

ZD Zj zj ZD 


qaqcqctqqc 

ZD^ZD^ZJ^-'^'ZJZJ^-' 


720 


qtqcqqqtca 

ZJ ZJ ZJ ZJ ZJ 


qt cqc tqqtq 

zj zd zdzj zj 


cqcaqtqccq 

Zj zj ^ zj ZD 


qqqqqaacqq 

ZJZDZJZJZJ^^^ZJZJ 


qtatcqtqqq 


qqqcqcqqqc 

ZJZJZJ^ZJ^-'ZJZJZJ^-' 


780 


ggagqaqaqc 

—J —i Zj Zj ZJ Zj 


qtqqcqaqqq 

ZJ ^ZJZj Zj ZjZDZJ 


ccgagagcag 


cqcqcqqccq 

Zj Zj zjZj zj 


ggtcacgcaa 


cgcgccccac 


840 


gtactgccct 


ccccctccgc 


gcgcgctaga 


aataccgagg 


cctggaccgg 


gggggggccc 


900 


cgtcacatcc 


atccatcgac 


cgatcgatcg 


ccacagccaa 


caccacccgc 


cgaggcgacg 


960 


cgacagccgc 


caggaggaag 


gaataaactc 


actgccagcc 


agtgaagggg 


gagaagtgta 


1020 


ctgctccgt c 


gaccagtgcg 


cgcaccgccc 


ggcagggctg 


ctcatctcgt 


cgacgaccag 


1080 


gttctgttcc 


gttccgatcc 


gatccgatcc 


tgtccttgag 


tttcgtccag 


atcctggcgc 


1140 


gtatctgcgt 


gtttgatgat 


ccaggttctt 


cgaacctaaa 


tctgtccgtg 


cacacgtctt 


1200 


ttctctctct 


cctacgcagt 


ggattaatcg 


gcatggcggc 


tctggccacg 


tcgcagctcg 


1260 


tcgcaacgcg 


cgccggcctg 


ggcgtcccgg 


acgcgtccac 


gttccgccgc 


ggcgccgcgc 


1320 


agggcctgag 


gggggcccgg 


gcgtcggcgg 


cggcggacac 


gctcagcatg 


cggaccagcg 


1380 


cgcgcgcggc 


gcccaggcac 


cagcagcagg 


cgcgccgcgg 


gggcaggttc 


ccgtcgctcg 


1440 



tcgtgtgc gcc age gec ggc atg aac gtc gtc ttc gtc ggc gec gag atg 1490 
Ala Ser Ala Gly Met Asn Val Val Phe Val Gly Ala Glu Met 
15 10 

gcg ccg tgg age aag acc ggc ggc etc ggc gac gtc etc ggc ggc ctg 153 8 
Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly Leu 
15 20 25 30 

ccg ccg gcc atg gcc gtaagegege gcaccgagac atgcatccgt tggatcgcgt 1593 
Pro Pro Ala Met Ala 
35 

ettcttegtg ctcttgccgc gtgcatgatg catgtgtttc ctcctggctt gtgttcgtgt 1653 

atgtgacgtg tttgttcggg catgeatgea g gcg aac ggg cac cgt gtc atg 1705 

Ala Asn Gly His Arg Val Met 
40 

gtc gtc tct ccc cgc tac gac cag tac aag gac gcc tgg gac acc age 1753 
Val Val Ser Pro Arg Tyr Asp Gin Tyr Lys Asp Ala Trp Asp Thr Ser 
45 50 55 

gtc gtg tec gag gtacggccac cgagaccaga ttcagatcac agtcacacac 1805 
Val Val Ser Glu 
60 

acegtcatat gaacctttct ctgetctgat gcctgcaact geaaatgeat gcag ate 1862 

He 

aag atg gga gac ggg tac gag acg gtc agg ttc ttc cac tgc tac aag 1910 
Lys Met Gly Asp Gly Tyr Glu Thr Val Arg Phe Phe His Cys Tyr Lys 
65 70 75 

cgc gga gtg gac cgc gtg ttc gtt gac cac cca ctg ttc ctg gag agg 1958 
Arg Gly Val Asp Arg Val Phe Val Asp His Pro Leu Phe Leu Glu Arg 
80 85 90 95 

gtgagacgag atctgatcac tegatacgea attaccaccc cattgtaagc agttacagtg 2018 

agcttttttt ccccccggcc tggtcgctgg tttcag gtt tgg gga aag acc gag 2072 

Val Trp Gly Lys Thr Glu 
100 

gag aag ate tac ggg cct gtc get gga acg gac tac agg gac aac cag 212 0 
Glu Lys He Tyr Gly Pro Val Ala Gly Thr Asp Tyr Arg Asp Asn Gin 
105 110 115 

ctg c 99 ttc a gc ctg eta tgc cag gtcaggatgg cttggtacta caacttcata 2174 
Leu Arg Phe Ser Leu Leu Cys Gin 
120 125 

tcatctgtat gcagcagtat acactgatga gaaatgcatg ctgttctgca g gca gca 2231 

Ala Ala 



ctt gaa get cca agg ate ctg age etc aac aac aac cca tac ttc tec 2279 
Leu Glu Ala Pro Arg He Leu Ser Leu Asn Asn Asn Pro Tyr Phe Ser 
130 135 140 



gga cca tac ggtaagagtt gcagtcttcg tatatatatc tgttgagctc 
Gly Pro Tyr 
145 



2328 



gagaatcttc acaggaagcg gcccatcaga cggactgtca ttttacactg actactgctg 2388 

ctgctcttcg tccatccata caa ggg gag gac gtc gtg ttc gtc tgc aac gac 2441 

Gly Glu Asp Val Val Phe Val Cys Asn Asp 
150 155 

tgg cac acc ggc cct etc teg tgc tac etc aag age aac tac cag tec 2489 
Trp His Thr Gly Pro Leu Ser Cys Tyr Leu Lys Ser Asn Tyr Gin Ser 
160 165 170 

cac ggc ate tac agg gac gca aag gttgecttet ctgaactgaa caacgccgtt 2543 
His Gly lie Tyr Arg Asp Ala Lys 
175 180 

ttcgttctcc atgetegtat atacctcgtc tggtagtggt ggtgcttctc tgagaaacta 2603 

actgaaactg actgcatgtc tgtctgacca tettcaegta ctaccag acc get ttc 2659 

Thr Ala Phe 

tgc ate cac aac ate tec tac cag ggc egg ttc gee ttc tec gac tac 2707 
Cys lie His Asn He Ser Tyr Gin Gly Arg Phe Ala Phe Ser Asp Tyr 
185 190 195 

ccg gag ctg aac etc ccg gag aga ttc aag teg tec ttc gat ttc ate 2755 
Pro Glu Leu Asn Leu Pro Glu Arg Phe Lys Ser Ser Phe Asp Phe He 
200 205 210 215 

gac ggg tctgttttcc tgcgtgcatg tgaacattca tgaatggtaa cccacaactg 2811 
Asp Gly 

ttcgcgtcct gctggttcat tatctgacct gattgeatta ttgeage tac gag aag 2867 

Tyr Glu Lys 
220 

ccc gtg gaa ggc egg aag ate aac tgg atg aag gee ggg ate etc gag 2915 
Pro Val Glu Gly Arg Lys He Asn Trp Met Lys Ala Gly lie Leu Glu 
225 230 235 

gee gac agg gtc etc acc gtc age ccc tac tac gee gag gag etc ate 2963 
Ala Asp Arg Val Leu Thr Val Ser Pro Tyr Tyr Ala Glu Glu Leu He 
240 245 250 

tec ggc ate gee agg ggc tgc gag etc gac aac ate atg cgc etc acc 3 011 
Ser Gly He Ala Arg Gly Cys Glu Leu Asp Asn He Met Arg Leu Thr 
255 260 265 

ggc ate acc ggc ate gtc aac ggc atg gac gtc age gag tgg gac ccc 3059 
Gly He Thr Gly He Val Asn Gly Met Asp Val Ser Glu Trp Asp Pro 
270 275 280 



age agg gac aag tac ate gee gtg aag tac gac gtg teg acg 
Ser Arg Asp Lys Tyr He Ala Val Lys Tyr Asp Val Ser Thr 
285 290 295 



3101 



6 

gtgagctggc tagctctgat tctgctgcct ggtcctcctg ctcatcatgc tggttcggta 3161 

ctgacgcggc aagtgtacgt acgtgcgtgc gacggtggtg tccggttcag gcc gtg 3217 

Ala Val 
300 

gag gcc aag gcg ctg aac aag gag gcg ctg cag gcg gag gtc ggg etc 3265 
Glu Ala Lys Ala Leu Asn Lys Glu Ala Leu Gin Ala Glu Val Gly Leu 
305 310 315 

ccg gtg gac egg aac ate ccg ctg gtg gcg ttc ate ggc agg ctg gaa 3313 
Pro Val Asp Arg Asn lie Pro Leu Val Ala Phe lie Gly Arg Leu Glu 
320 325 330 

gag cag aag ggc ccc gac gtc atg gcg gcc gcc ate ccg cag etc atg 3361 
Glu Gin Lys Gly Pro Asp Val Met Ala Ala Ala lie Pro Gin Leu Met 
335 340 345 

gag atg gtg gag gac gtg cag ate gtt ctg ctg gtacgtgtgc gccggccgcc 3414 
Glu Met Val Glu Asp Val Gin lie Val Leu Leu 
350 355 

acccggctac tacatgegtg tatcgttcgt tctactggaa catgcgtgtg ageaacgega 3474 

tggataatgc tgcag ggc acg ggc aag aag aag ttc gag cgc atg etc atg 3525 
Gly Thr Gly Lys Lys Lys Phe Glu Arg Met Leu Met 
360 365 370 

age gcc gag gag aag ttc cca ggc aag gtg cgc gcc gtg gtc aag ttc 3573 
Ser Ala Glu Glu Lys Phe Pro Gly Lys Val Arg Ala Val Val Lys Phe 
375 380 385 

aac gcg gcg ctg gcg cac cac ate atg gcc ggc gcc gac gtg etc gcc 3621 
Asn Ala Ala Leu Ala His His lie Met Ala Gly Ala Asp Val Leu Ala 
390 395 400 

gtc acc age cgc ttc gag ccc tgc ggc etc ate cag ctg cag ggg atg 3669 
Val Thr Ser Arg Phe Glu Pro Cys Gly Leu lie Gin Leu Gin Gly Met 
405 410 415 

cga tac gga acg gtacgagaga aaaaaaaaat cctgaatcct gacgagaggg 3721 

Arg Tyr Gly Thr 

420 

acagagacag attatgaatg cttcatcgat ttgaattgat tgatcgatgt ctcccgctgc 3781 

gaetcttgea g ccc tgc gcc tgc gcg tec acc ggt gga etc gtc gac acc 3831 
Pro Cys Ala Cys Ala Ser Thr Gly Gly Leu Val Asp Thr 
425 430 435 

ate ate gaa ggc aag acc ggg ttc cac atg ggc cgc etc age gtc gac 3879 
lie lie Glu Gly Lys Thr Gly Phe His Met Gly Arg Leu Ser Val Asp 
440 445 450 

gtaagectag ctctgccatg ttctttcttc tttctttctg tatgtatgta tgaatcagca 3939 



ccgccgttct tgtttcgtcg tcgtcctctc ttcccag tgt aac gtc gtg gag ccg 

Cys Asn Val Val Glu Pro 
455 



3994 



gcg gac gtc aag aag gtg gcc acc aca ttg cag cgc gcc ate aag gtg 4042 
Ala Asp Val Lys Lys Val Ala Thr Thr Leu Gin Arg Ala lie Lys Val 
460 465 470 

gtc ggc acg ccg gcg tac gag gag atg gtg agg aac tgc atg ate cag 4090 
Val Gly Thr Pro Ala Tyr Glu Glu Met Val Arg Asn Cys Met lie Gin 
475 480 485 490 

gat etc tec tgg aag gtaegtaege ccgccccgcc ccgccccgcc agagcagagc 4145 
Asp Leu Ser Trp Lys 
495 

gecaagateg accgatcgac cgaccacacg tacgcgcctc gctcctgtcg ctgaccgtgg 4205 

tttaatttgc gaaatgegea g ggc cct gcc aag aac tgg gag aac gtg ctg 4256 

Gly Pro Ala Lys Asn Trp Glu Asn Val Leu 
500 505 

etc age etc ggg gtc gcc ggc ggc gag cca ggg gtc gaa ggc gag gag 4 3 04 
Leu Ser Leu Gly Val Ala Gly Gly Glu Pro Gly Val Glu Gly Glu Glu 
510 515 520 

ate gcg ccg etc gcc aag gag aac gtg gcc gcg ccc tgaagagttc 4350 
lie Ala Pro Leu Ala Lys Glu Asn Val Ala Ala Pro 
525 530 



ggectgeagg 


gcccctgatc 


tcgcgcgtgg 


tgcaaagatg 


ttgggacatc 


ttcttatata 


4410 


tgctgtttcg 


tttatgtgat 


atggacaagt 


atgtgtagct 


gettgettgt 


gctagtgtaa 


4470 


tgtagtgtag 


tggtggccag 


tggcacaacc 


taataagege 


atgaactaat 


tgcttgcgtg 


4530 


tgtagttaag 


taccgategg 


taattttata 


ttgcgagtaa 


ataaatggac 


ctgtagtggt 


4590 


ggagtaaata 


atccctgctg 


ttcggtgttc 


ttatcgctcc 


tegtatagat 


attatataga 


4650 


gtacattttt 


ctctctctga 


atectaegtt 


tgtgaaattt 


ctatatcatt 


actgtaaaat 


4710 


ttctgcgttc 


caaaagagac 


catagectat 


ctttggccct 


gtttgtttcg 


gcttctggca 


4770 


gcttctggcc 


accaaaagct 


getgeggact 








4800 



<210> 5 
<211> 533 
<212> PRT 
<213> Zea mays 

<400> 5 

Ala Ser Ala Gly Met Asn Val Val Phe Val Gly Ala Glu Met Ala Pro 
15 10 15 



Trp Ser Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly Leu Pro Pro 
2 0 25 3 0 



8 



Ala Met Ala Ala Asn Gly 
35 

Asp Gin Tyr Lys Asp Ala 
50 

Met Gly Asp Gly Tyr Glu 
65 70 

Gly Val Asp Arg Val Phe 
85 

Trp Gly Lys Thr Glu Glu 
100 

Tyr Arg Asp Asn Gin Leu 
115 

Glu Ala Pro Arg lie Leu 
130 

Pro Tyr Gly Glu Asp Val 
145 150 

Pro Leu Ser Cys Tyr Leu 
165 

Arg Asp Ala Lys Thr Ala 
180 

Arg Phe Ala Phe Ser Asp 
195 

Lys Ser Ser Phe Asp Phe 
210 

Arg Lys lie Asn Trp Met 
225 230 

Leu Thr Val Ser Pro Tyr 
245 

Arg Gly Cys Glu Leu Asp 
260 

lie Val Asn Gly Met Asp 
275 

Tyr lie Ala Val Lys Tyr 
290 

Leu Asn Lys Glu Ala Leu 
305 310 

Asn lie Pro Leu Val Ala 
325 



His Arg Val Met Val 
40 

Trp Asp Thr Ser Val 
55 

Thr Val Arg Phe Phe 
75 

Val Asp His Pro Leu 
90 

Lys lie Tyr Gly Pro 
105 

Arg Phe Ser Leu Leu 
120 

Ser Leu Asn Asn Asn 
135 

Val Phe Val Cys Asn 
155 

Lys Ser Asn Tyr Gin 
170 

Phe Cys lie His Asn 
185 

Tyr Pro Glu Leu Asn 
200 

lie Asp Gly Tyr Glu 
215 

Lys Ala Gly lie Leu 
235 

Tyr Ala Glu Glu Leu 
250 

Asn lie Met Arg Leu 
265 

Val Ser Glu Trp Asp 
280 

Asp Val Ser Thr Ala 
295 

Gin Ala Glu Val Gly 
315 

Phe lie Gly Arg Leu 
330 



Val Ser Pro Arg Tyr 
45 

Val Ser Glu lie Lys 
60 

His Cys Tyr Lys Arg 
80 

Phe Leu Glu Arg Val 
95 

Val Ala Gly Thr Asp 
110 

Cys Gin Ala Ala Leu 
125 

Pro Tyr Phe Ser Gly 
140 

Asp Trp His Thr Gly 
160 

Ser His Gly lie Tyr 
175 

lie Ser Tyr Gin Gly 
190 

Leu Pro Glu Arg Phe 
205 

Lys Pro Val Glu Gly 
220 

Glu Ala Asp Arg Val 
240 

lie Ser Gly lie Ala 
255 

Thr Gly lie Thr Gly 
270 

Pro Ser Arg Asp Lys 
285 

Val Glu Ala Lys Ala 
300 

Leu Pro Val Asp Arg 
320 

Glu Glu Gin Lys Gly 
335 



Pro Asp Val Met Ala Ala Ala lie Pro Gin Leu Met Glu Met Val Glu 
340 345 350 

Asp Val Gin lie Val Leu Leu Gly Thr Gly Lys Lys Lys Phe Glu Arg 
355 360 365 

Met Leu Met Ser Ala Glu Glu Lys Phe Pro Gly Lys Val Arg Ala Val 
370 375 380 

Val Lys Phe Asn Ala Ala Leu Ala His His lie Met Ala Gly Ala Asp 
385 390 395 400 

Val Leu Ala Val Thr Ser Arg Phe Glu Pro Cys Gly Leu lie Gin Leu 
405 410 415 

Gin Gly Met Arg Tyr Gly Thr Pro Cys Ala Cys Ala Ser Thr Gly Gly 
420 425 430 

Leu Val Asp Thr lie lie Glu Gly Lys Thr Gly Phe His Met Gly Arg 
435 440 445 

Leu Ser Val Asp Cys Asn Val Val Glu Pro Ala Asp Val Lys Lys Val 
450 455 460 

Ala Thr Thr Leu Gin Arg Ala lie Lys Val Val Gly Thr Pro Ala Tyr 
465 470 475 480 

Glu Glu Met Val Arg Asn Cys Met lie Gin Asp Leu Ser Trp Lys Gly 
485 490 495 

Pro Ala Lys Asn Trp Glu Asn Val Leu Leu Ser Leu Gly Val Ala Gly 
500 505 510 

Gly Glu Pro Gly Val Glu Gly Glu Glu lie Ala Pro Leu Ala Lys Glu 
515 520 525 

Asn Val Ala Ala Pro 
530 



<210> 6 
<211> 2542 
<212> DNA 

<213> Oryza sativa 

<220> 
<221> CDS 

<222> (453) . . (2279) 
<400> 6 

gaattcagtg tgaaggaata gattctcttc aaaacaattt aatcattcat ctgatctgct 60 
caaagctctg tgcatctccg ggtgcaacgg ccaggatatt tattgtgcag taaaaaaatg 120 
tcatatcccc tagccaccca agaaactgct ccttaagtcc ttataagcac atatggcatt 180 
gtaatatata tgtttgagtt ttagcgacaa tttttttaaa aacttttggt cctttttatg 240 



10 



aacgttttaa gtttcactgt cttttttttt cgaattttaa atgtagcttc aaattctaat 300 

ccccaatcca aattgtaata aacttcaatt ctcctaatta acatcttaat tcatttattt 360 

gaaaaccagt tcaaattctt tttaggctca ccaaacctta aacaattcaa ttcagtgcag 420 

agatcttcca cagcaacagc tagacaacca cc atg teg get etc ace acg tec 473 

Met Ser Ala Leu Thr Thr Ser 
1 5 

cag etc gee ace teg gee ace ggc ttc ggc ate gee gac agg teg gcg 521 
Gin Leu Ala Thr Ser Ala Thr Gly Phe Gly lie Ala Asp Arg Ser Ala 
10 15 20 

ccg teg teg ctg etc cgc cac ggg ttc cag ggc etc aag ccc cgc age 569 
Pro Ser Ser Leu Leu Arg His Gly Phe Gin Gly Leu Lys Pro Arg Ser 
25 30 35 

ccc gee ggc ggc gac gcg acg teg etc age gtg acg ace age gcg cgc 617 
Pro Ala Gly Gly Asp Ala Thr Ser Leu Ser Val Thr Thr Ser Ala Arg 
40 45 50 55 

gcg acg ccc aag cag cag egg teg gtg cag cgt ggc age egg agg ttc 665 
Ala Thr Pro Lys Gin Gin Arg Ser Val Gin Arg Gly Ser Arg Arg Phe 
60 65 70 

ccc tec gtc gtc gtg tac gee acc ggc gee ggc atg aac gtc gtg ttc 713 
Pro Ser Val Val Val Tyr Ala Thr Gly Ala Gly Met Asn Val Val Phe 
75 80 85 

gtc ggc gee gag atg gee ccc tgg age aag acc ggc ggc etc ggt gac 761 
Val Gly Ala Glu Met Ala Pro Trp Ser Lys Thr Gly Gly Leu Gly Asp 
90 95 100 

gtc etc ggt ggc etc ccc cct gee atg get gcg aat ggc cac agg gtc 809 
Val Leu Gly Gly Leu Pro Pro Ala Met Ala Ala Asn Gly His Arg Val 
105 110 115 

atg gtg ate tct cct egg tac gac cag tac aag gac get tgg gat acc 857 
Met Val lie Ser Pro Arg Tyr Asp Gin Tyr Lys Asp Ala Trp Asp Thr 
120 125 130 135 

age gtt gtg get gag ate aag gtt gca gac agg tac gag agg gtg agg 905 
Ser Val Val Ala Glu He Lys Val Ala Asp Arg Tyr Glu Arg Val Arg 
140 145 150 

ttt ttc cat tgc tac aag cgt gga gtc gac cgt gtg ttc ate gac cat 953 
Phe Phe His Cys Tyr Lys Arg Gly Val Asp Arg Val Phe He Asp His 
155 160 165 

ccg tea ttc ctg gag aag gtt tgg gga aag acc ggt gag aag ate tac 1001 
Pro Ser Phe Leu Glu Lys Val Trp Gly Lys Thr Gly Glu Lys He Tyr 
170 175 180 

gga cct gac act gga gtt gat tac aaa gac aac cag atg cgt ttc age 1049 
Gly Pro Asp Thr Gly Val Asp Tyr Lys Asp Asn Gin Met Arg Phe Ser 
185 190 195 



i 
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ctt ctt tgc cag gca gca etc gag get cct agg ate eta aac etc aac 1097 
Leu Leu Cys Gin Ala Ala Leu Glu Ala Pro Arg lie Leu Asn Leu Asn 
200 205 210 215 

aac aac cca tac ttc aaa gga act tat ggt gag gat gtt gtg ttc gtc 1145 
Asn Asn Pro Tyr Phe Lys Gly Thr Tyr Gly Glu Asp Val Val Phe Val 
220 225 230 

tgc aac gac tgg cac act ggc cca ctg gcg age tac ctg aag aac aac 1193 
Cys Asn Asp Trp His Thr Gly Pro Leu Ala Ser Tyr Leu Lys Asn Asn 
235 240 245 

tac cag ccc aat ggc ate tac agg aat gca aag gtt get ttc tgc ate 1241 
Tyr Gin Pro Asn Gly lie Tyr Arg Asn Ala Lys Val Ala Phe Cys lie 
250 255 260 

cac aac ate tec tac cag ggc cgt ttc get ttc gag gat tac cct gag 1289 
His Asn lie Ser Tyr Gin Gly Arg Phe Ala Phe Glu Asp Tyr Pro Glu 
265 270 275 

ctg aac etc tec gag agg ttc agg tea tec ttc gat ttc ate gac ggg 1337 
Leu Asn Leu Ser Glu Arg Phe Arg Ser Ser Phe Asp Phe lie Asp Gly 
280 285 290 295 

tat gac acg ccg gtg gag ggc agg aag ate aac tgg atg aag gee gga 13 85 
Tyr Asp Thr Pro Val Glu Gly Arg Lys lie Asn Trp Met Lys Ala Gly 
300 305 310 

ate ctg gaa gee gac agg gtg etc ace gtg age ccg tac tac gee gag 1433 
lie Leu Glu Ala Asp Arg Val Leu Thr Val Ser Pro Tyr Tyr Ala Glu 
315 320 325 

gag etc ate tec ggc ate gee agg gga tgc gag etc gac aac ate atg 1481 
Glu Leu lie Ser Gly lie Ala Arg Gly Cys Glu Leu Asp Asn lie Met 
330 335 340 

egg etc acc ggc ate ace ggc ate gtc aac ggc atg gac gtc age gag 1529 
Arg Leu Thr Gly lie Thr Gly lie Val Asn Gly Met Asp Val Ser Glu 
345 350 355 

tgg gat cct age aag gac aag tac ate acc gee aag tac gac gca acc 1577 
Trp Asp Pro Ser Lys Asp Lys Tyr lie Thr Ala Lys Tyr Asp Ala Thr 
360 365 370 375 

acg gca ate gag gcg aag gcg ctg aac aag gag gcg ttg cag gcg gag 1625 
Thr Ala lie Glu Ala Lys Ala Leu Asn Lys Glu Ala Leu Gin Ala Glu 
380 385 390 

9 C 9 ggt ctt ccg gtc gac agg aaa ate cca ctg ate gcg ttc ate ggc 1673 
Ala Gly Leu Pro Val Asp Arg Lys lie Pro Leu lie Ala Phe lie Gly 
395 400 405 

agg ctg gag gaa cag aag ggc cct gac gtc atg gee gee gee ate ccg 1721 
Arg Leu Glu Glu Gin Lys Gly Pro Asp Val Met Ala Ala Ala lie Pro 
410 415 420 



gag etc atg cag gag gac gtc cag ate gtt ctt ctg ggt act gga aag 
Glu Leu Met Gin Glu Asp Val Gin lie Val Leu Leu Gly Thr Gly Lys 
425 430 435 
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aag aag ttc gag aag ctg etc aag age atg gag gag aag tat ccg ggc 1817 
Lys Lys Phe Glu Lys Leu Leu Lys Ser Met Glu Glu Lys Tyr Pro Gly 
440 445 450 455 

aag gtg agg gcg gtg gtg aag ttc aac gcg ccg ctt get cat etc ate 1865 
Lys Val Arg Ala Val Val Lys Phe Asn Ala Pro Leu Ala His Leu lie 
460 465 470 

atg gee gga gee gac gtg etc gee gtc ccc age cgc ttc gag ccc tgt 1913 
Met Ala Gly Ala Asp Val Leu Ala Val Pro Ser Arg Phe Glu Pro Cys 
475 480 485 

gga etc ate cag ctg cag ggg atg aga tac gga acg ccc tgt get tgc 1961 
Gly Leu lie Gin Leu Gin Gly Met Arg Tyr Gly Thr Pro Cys Ala Cys 
490 495 500 

gcg tec acc ggt ggg etc gtg gac acg gtc ate gaa ggc aag act ggt 2009 
Ala Ser Thr Gly Gly Leu Val Asp Thr Val lie Glu Gly Lys Thr Gly 
505 510 515 

ttc cac atg ggc cgt etc age gtc gac tgc aag gtg gtg gag cca age 2057 
Phe His Met Gly Arg Leu Ser Val Asp Cys Lys Val Val Glu Pro Ser 
520 525 530 535 

gac gtg aag aag gtg gcg gee acc ctg aag cgc gee ate aag gtc gtc 2105 
Asp Val Lys Lys Val Ala Ala Thr Leu Lys Arg Ala lie Lys Val Val 
540 545 550 

ggc acg ccg gcg tac gag gag atg gtc agg aac tgc atg aac cag gac 2153 
Gly Thr Pro Ala Tyr Glu Glu Met Val Arg Asn Cys Met Asn Gin Asp 
555 560 565 

etc tec tgg aag ggg cct gcg aag aac tgg gag aat gtg etc ctg ggc 2201 
Leu Ser Trp Lys Gly Pro Ala Lys Asn Trp Glu Asn Val Leu Leu Gly 
570 575 580 

ct 9 ggc gtc gee ggc age gcg ccg ggg ate gaa ggc gac gag ate gcg 224 9 
Leu Gly Val Ala Gly Ser Ala Pro Gly He Glu Gly Asp Glu He Ala 
585 590 595 

ccg etc gee aag gag aac gtg get get cct tgaagagect gagatctaca 2299 
Pro Leu Ala Lys Glu Asn Val Ala Ala Pro 
600 605 

tatggagtga ttaattaata tagcagtata tggatgagag acgaatgaac cagtggtttg 2359 
tttgttgtag tgaatttgta getatageca attatatagg ctaataagtt tgatgttgta 2419 
ctcttctggg tgtgcttaag tatcttatcg gaccctgaat ttatgtgtgt ggcttattgc 2479 
caataatatt aagtaataaa gggtttatta tattattata tatgttatat tatactaaaa 2539 



aaa 



2542 
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<210> 7 
<211> 609 
<212> PRT 

<213> Oryza sativa 
<400> 7 

Met Ser Ala Leu Thr Thr Ser Gin Leu Ala Thr Ser Ala Thr Gly Phe 
15 10 15 

Gly lie Ala Asp Arg Ser Ala Pro Ser Ser Leu Leu Arg His Gly Phe 
20 25 30 

Gin Gly Leu Lys Pro Arg Ser Pro Ala Gly Gly Asp Ala Thr Ser Leu 
35 40 45 

Ser Val Thr Thr Ser Ala Arg Ala Thr Pro Lys Gin Gin Arg Ser Val 
50 55 60 

Gin Arg Gly Ser Arg Arg Phe Pro Ser Val Val Val Tyr Ala Thr Gly 
65 70 75 80 

Ala Gly Met Asn Val Val Phe Val Gly Ala Glu Met Ala Pro Trp Ser 
85 90 95 

Lys Thr Gly Gly Leu Gly Asp Val Leu Gly Gly Leu Pro Pro Ala Met 
100 105 110 

Ala Ala Asn Gly His Arg Val Met Val lie Ser Pro Arg Tyr Asp Gin 
115 120 125 

Tyr Lys Asp Ala Trp Asp Thr Ser Val Val Ala Glu lie Lys Val Ala 
130 135 140 

Asp Arg Tyr Glu Arg Val Arg Phe Phe His Cys Tyr Lys Arg Gly Val 
145 150 155 160 

Asp Arg Val Phe lie Asp His Pro Ser Phe Leu Glu Lys Val Trp Gly 
165 170 175 

Lys Thr Gly Glu Lys lie Tyr Gly Pro Asp Thr Gly Val Asp Tyr Lys 
180 185 190 

Asp Asn Gin Met Arg Phe Ser Leu Leu Cys Gin Ala Ala Leu Glu Ala 
195 200 205 

Pro Arg lie Leu Asn Leu Asn Asn Asn Pro Tyr Phe Lys Gly Thr Tyr 
210 215 220 

Gly Glu Asp Val Val Phe Val Cys Asn Asp Trp His Thr Gly Pro Leu 
225 230 235 240 

Ala Ser Tyr Leu Lys Asn Asn Tyr Gin Pro Asn Gly lie Tyr Arg Asn 
245 250 ' 255 



Ala Lys Val Ala Phe Cys lie His Asn lie Ser Tyr Gin Gly Arg Phe 
260 265 270 
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Ala Phe Glu Asp Tyr Pro Glu Leu Asn Leu Ser Glu Arg Phe Arg Ser 
275 280 285 

Ser Phe Asp Phe lie Asp Gly Tyr Asp Thr Pro Val Glu Gly Arg Lys 
290 295 300 

lie Asn Trp Met Lys Ala Gly lie Leu Glu Ala Asp Arg Val Leu Thr 
305 310 315 320 

Val Ser Pro Tyr Tyr Ala Glu Glu Leu lie Ser Gly lie Ala Arg Gly 
325 330 335 

Cys Glu Leu Asp Asn lie Met Arg Leu Thr Gly lie Thr Gly lie Val 
340 345 350 

Asn Gly Met Asp Val Ser Glu Trp Asp Pro Ser Lys Asp Lys Tyr lie 
355 360 365 

Thr Ala Lys Tyr Asp Ala Thr Thr Ala lie Glu Ala Lys Ala Leu Asn 
370 375 380 

Lys Glu Ala Leu Gin Ala Glu Ala Gly Leu Pro Val Asp Arg Lys lie 
385 390 395 400 

Pro Leu lie Ala Phe lie Gly Arg Leu Glu Glu Gin Lys Gly Pro Asp 
405 410 415 

Val Met Ala Ala Ala lie Pro Glu Leu Met Gin Glu Asp Val Gin lie 
420 425 430 

Val Leu Leu Gly Thr Gly Lys Lys Lys Phe Glu Lys Leu Leu Lys Ser 
435 440 445 

Met Glu Glu Lys Tyr Pro Gly Lys Val Arg Ala Val Val Lys Phe Asn 
450 455 460 

Ala Pro Leu Ala His Leu lie Met Ala Gly Ala Asp Val Leu Ala Val 
465 470 475 480 

Pro Ser Arg Phe Glu Pro Cys Gly Leu He Gin Leu Gin Gly Met Arg 
485 490 495 

Tyr Gly Thr Pro Cys Ala Cys Ala Ser Thr Gly Gly Leu Val Asp Thr 
500 505 510 

Val He Glu Gly Lys Thr Gly Phe His Met Gly Arg Leu Ser Val Asp 
515 520 525 

Cys Lys Val Val Glu Pro Ser Asp Val Lys Lys Val Ala Ala Thr Leu 
530 535 540 

Lys Arg Ala He Lys Val Val Gly Thr Pro Ala Tyr Glu Glu Met Val 
545 550 555 560 



Arg Asn Cys Met Asn Gin Asp Leu Ser Trp Lys Gly Pro Ala Lys Asn 
565 570 575 
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Trp Glu Asn Val Leu Leu Gly Leu Gly Val Ala Gly Ser Ala Pro Gly 
580 585 590 

lie Glu Gly Asp Glu lie Ala Pro Leu Ala Lys Glu Asn Val Ala Ala 
595 600 605 

Pro 



<210> 8 

<211> 2007 

<212> DNA 

<213> Zea mays 

<220> 

<221> CDS 

<222> (1) . . (2007) 

<400> 8 

get gag get gag gec ggg ggc aag gac gcg ccg ccg gag agg age ggc 4 8 

Ala Glu Ala Glu Ala Gly Gly Lys Asp Ala Pro Pro Glu Arg Ser Gly 
1 5 10 15 

gac gee gee agg ttg ccc cgc get egg cgc aat gcg gtc tec aaa egg 96 
Asp Ala Ala Arg Leu Pro Arg Ala Arg Arg Asn Ala Val Ser Lys Arg 
20 25 30 

agg gat cct ctt cag ccg gtc ggc egg tac ggc tec gcg acg gga aac 144 
Arg Asp Pro Leu Gin Pro Val Gly Arg Tyr Gly Ser Ala Thr Gly Asn 
35 40 45 

acg gee agg ace ggc gee gcg tec tgc cag aac gee gca ttg gcg gac 192 
Thr Ala Arg Thr Gly Ala Ala Ser Cys Gin Asn Ala Ala Leu Ala Asp 
50 55 60 

gtt gag ate gtt gag ate aag tec ate gtc gee gcg ccg ccg acg age 240 
Val Glu lie Val Glu lie Lys Ser He Val Ala Ala Pro Pro Thr Ser 
65 70 75 80 

ata gtg aag ttc cca ggg cgc ggg eta cag gat gat cct tec etc tgg 288 
He Val Lys Phe Pro Gly Arg Gly Leu Gin Asp Asp Pro Ser Leu Trp 
85 90 95 

gac ata gca ccg gag act gtc etc cca gee ccg aag cca ctg cat gaa 336 
Asp He Ala Pro Glu Thr Val Leu Pro Ala Pro Lys Pro Leu His Glu 
100 105 110 

teg cct gcg gtt gac gga gat tea aat gga att gca cct cct aca gtt 384 
Ser Pro Ala Val Asp Gly Asp Ser Asn Gly He Ala Pro Pro Thr Val 
115 120 125 



gag cca tta gta cag gag gee act tgg gat ttc aag aaa tac ate ggt 432 
Glu Pro Leu Val Gin Glu Ala Thr Trp Asp Phe Lys Lys Tyr He Gly 
130 135 140 
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ttt gac gag cct gac gaa gcg aag gat gat tec agg gtt ggt gca gat 480 
Phe Asp Glu Pro Asp Glu Ala Lys Asp Asp Ser Arg Val Gly Ala Asp 
145 150 155 160 

gat get ggt tct ttt gaa cat tat ggg aca atg att ctg ggc ctt tgt 528 
Asp Ala Gly Ser Phe Glu His Tyr Gly Thr Met lie Leu Gly Leu Cys 
165 170 175 

ggg gag aat gtt atg aac gtg ate gtg gtg get get gaa tgt tct cca 576 
Gly Glu Asn Val Met Asn Val lie Val Val Ala Ala Glu Cys Ser Pro 
180 185 190 

tgg tgc aaa aca ggt ggt ctt gga gat gtt gtg gga get tta ccc aag 624 
Trp Cys Lys Thr Gly Gly Leu Gly Asp Val Val Gly Ala Leu Pro Lys 
195 200 205 

get tta gcg aga aga gga cat cgt gtt atg gtt gtg gta cca agg tat 672 
Ala Leu Ala Arg Arg Gly His Arg Val Met Val Val Val Pro Arg Tyr 
210 215 220 

ggg gac tat gtg gaa gee ttt gat atg gga ate egg aaa tac tac aaa 720 
Gly Asp Tyr Val Glu Ala Phe Asp Met Gly lie Arg Lys Tyr Tyr Lys 
225 230 235 240 

get gca gga cag gac eta gaa gtg aac tat ttc cat gca ttt att gat 768 
Ala Ala Gly Gin Asp Leu Glu Val Asn Tyr Phe His Ala Phe lie Asp 
245 250 255 

gga gtc gac ttt gtg ttc att gat gee tct ttc egg cac cgt caa gat 816 
Gly Val Asp Phe Val Phe lie Asp Ala Ser Phe Arg His Arg Gin Asp 
260 265 270 

gac ata tat ggg gga agt agg cag gaa ate atg aag cgc atg att ttg 864 
Asp lie Tyr Gly Gly Ser Arg Gin Glu lie Met Lys Arg Met lie Leu 
275 280 285 

ttt tgc aag gtt get gtt gag gtt cct tgg cac gtt cca tgc ggt ggt 912 
Phe Cys Lys Val Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly 
290 295 300 

gtg tgc tac gga gat gga aat ttg gtg ttc att gee atg aat tgg cac 960 
Val Cys Tyr Gly Asp Gly Asn Leu Val Phe lie Ala Met Asn Trp His 
305 310 315 320 

act gca etc ctg cct gtt tat ctg aag gca tat tac aga gac cat ggg 1008 
Thr Ala Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp His Gly 
325 330 335 

tta atg cag tac act cgc tec gtc etc gtc ata cat aac ate ggc cac 1056 
Leu Met Gin Tyr Thr Arg Ser Val Leu Val lie His Asn lie Gly His 
340 345 350 

cag ggc cgt ggt cct gta cat gaa ttc ccg tac atg gac ttg ctg aac 1104 
Gin Gly Arg Gly Pro Val His Glu Phe Pro Tyr Met Asp Leu Leu Asn 
355 360 365 
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act aac ctt caa cat ttc gag ctg tac gat ccc gtc ggt ggc gag cac 1152 

Thr Asn Leu Gin His Phe Glu Leu Tyr Asp Pro Val Gly Gly Glu His 
370 375 380 

gcc aac ate ttt gec gcg tgt gtt ctg aag atg gca gac egg gtg gtg 1200 
Ala Asn lie Phe Ala Ala Cys Val Leu Lys Met Ala Asp Arg Val Val 
385 390 395 400 

act gtc age cgc ggc tac ctg tgg gag ctg aag aca gtg gaa ggc ggc 124 8 
Thr Val Ser Arg Gly Tyr Leu Trp Glu Leu Lys Thr Val Glu Gly Gly 
405 410 415 

tgg ggc etc cac g ac at c atc c gt tct aac gac tgg aag ate aat ggc 1296 
Trp Gly Leu His Asp lie lie Arg Ser Asn Asp Trp Lys lie Asn Gly 
420 425 430 

att cgt gaa cgc atc gac cac cag gag tgg aac ccc aag gtg gac gtg 1344 
lie Arg Glu Arg lie Asp His Gin Glu Trp Asn Pro Lys Val Asp Val 
435 440 445 

cac ctg egg teg gac ggc tac ace aac tac tec ctc gag aca ctc gac 1392 
His Leu Arg Ser Asp Gly Tyr Thr Asn Tyr Ser Leu Glu Thr Leu Asp 
450 455 460 

get gga aag egg cag tgc aag gcg gcc ctg cag egg gac gtg ggc ctg 144 0 
Ala Gly Lys Arg Gin Cys Lys Ala Ala Leu Gin Arg Asp Val Gly Leu 
465 470 475 480 

gaa gtg cgc gac gac gtg ccg ctg ctc ggc ttc atc ggg cgt ctg gat 1488 
Glu Val Arg Asp Asp Val Pro Leu Leu Gly Phe lie Gly Arg Leu Asp 
485 490 495 

gga cag aag ggc gtg gac atc atc ggg gac gcg atg ccg tgg atc gcg 153 6 
Gly Gin Lys Gly Val Asp He He Gly Asp Ala Met Pro Trp He Ala 
500 505 510 

ggg cag gac gtg cag ctg gtg atg ctg ggc ace ggc cca cct gac ctg 1584 
Gly Gin Asp Val Gin Leu Val Met Leu Gly Thr Gly Pro Pro Asp Leu 
515 520 525 

gaa cga atg ctg cag cac ttg gag egg gag cat ccc aac aag gtg cgc 163 2 
Glu Arg Met Leu Gin His Leu Glu Arg Glu His Pro Asn Lys Val Arg 
530 535 540 

ggg tgg gtc ggg ttc teg gtc eta atg gtg cat cgc atc acg ccg ggc 1680 
Gly Trp Val Gly Phe Ser Val Leu Met Val His Arg He Thr Pro Gly 
545 550 555 560 

gcc age gtg ctg gtg atg ccc tec cgc ttc gcc ggc ggg ctg aac cag 1728 
Ala Ser Val Leu Val Met Pro Ser Arg Phe Ala Gly Gly Leu Asn Gin 
565 570 575 

ctc tac gcg atg gca tac ggc ace gtc cct gtg gtg cac gcc gtg ggc 1776 
Leu Tyr Ala Met Ala Tyr Gly Thr Val Pro Val Val His Ala Val Gly 
580 585 590 
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ggg etc agg gac acc gtg gcg ccg ttc gac ccg ttc ggc gac gec ggg 1824 
Gly Leu Arg Asp Thr Val Ala Pro Phe Asp Pro Phe Gly Asp Ala Gly 
595 600 605 

etc ggg tgg act ttt gac cgc gec gag gec aac aag ctg ate gag gtg 1872 
Leu Gly Trp Thr Phe Asp Arg Ala Glu Ala Asn Lys Leu lie Glu Val 
610 615 620 

etc age cac tgc etc gac acg tac cga aac tac gag gag age tgg aag 192 0 
Leu Ser His Cys Leu Asp Thr Tyr Arg Asn Tyr Glu Glu Ser Trp Lys 
625 630 635 640 

agt etc cag gcg cgc ggc atg teg cag aac etc age tgg gac cac gcg 1968 
Ser Leu Gin Ala Arg Gly Met Ser Gin Asn Leu Ser Trp Asp His Ala 
645 650 655 

get gag etc tac gag gac gtc ctt gtc aag tac cag tgg 2007 
Ala Glu Leu Tyr Glu Asp Val Leu Val Lys Tyr Gin Trp 
660 665 



<210> 9 
<211> 669 
<212> PRT 
<213> Zea mays 

<400> 9 

Ala Glu Ala Glu Ala Gly Gly Lys Asp Ala Pro Pro Glu Arg Ser Gly 
15 10 15 

Asp Ala Ala Arg Leu Pro Arg Ala Arg Arg Asn Ala Val Ser Lys Arg 
20 25 30 

Arg Asp Pro Leu Gin Pro Val Gly Arg Tyr Gly Ser Ala Thr Gly Asn 
35 40 45 

Thr Ala Arg Thr Gly Ala Ala Ser Cys Gin Asn Ala Ala Leu Ala Asp 
50 55 " 60 

Val Glu lie Val Glu lie Lys Ser lie Val Ala Ala Pro Pro Thr Ser 
65 70 75 80 

lie Val Lys Phe Pro Gly Arg Gly Leu Gin Asp Asp Pro Ser Leu Trp 
85 90 95 

Asp lie Ala Pro Glu Thr Val Leu Pro Ala Pro Lys Pro Leu His Glu 
100 105 110 

Ser Pro Ala Val Asp Gly Asp Ser Asn Gly lie Ala Pro Pro Thr Val 
115 120 125 

Glu Pro Leu Val Gin Glu Ala Thr Trp Asp Phe Lys Lys Tyr lie Gly 
130 135 140 

Phe Asp Glu Pro Asp Glu Ala Lys Asp Asp Ser Arg Val Gly Ala Asp 
145 150 155 160 



i 
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Asp Ala Gly Ser Phe Glu His Tyr Gly Thr Met He Leu Gly Leu Cys 
165 170 175 

Gly Glu Asn Val Met Asn Val He Val Val Ala Ala Glu Cys Ser Pro 
180 185 190 

Trp Cys Lys Thr Gly Gly Leu Gly Asp Val Val Gly Ala Leu Pro Lys 
195 200 205 

Ala Leu Ala Arg Arg Gly His Arg Val Met Val Val Val Pro Arg Tyr 
210 215 220 

Gly Asp Tyr Val Glu Ala Phe Asp Met Gly He Arg Lys Tyr Tyr Lys 
225 230 235 240 

Ala Ala Gly Gin Asp Leu Glu Val Asn Tyr Phe His Ala Phe lie Asp 
245 250 255 

Gly Val Asp Phe Val Phe He Asp Ala Ser Phe Arg His Arg Gin Asp 
260 265 270 

Asp He Tyr Gly Gly Ser Arg Gin Glu He Met Lys Arg Met He Leu 
275 280 285 

Phe Cys Lys Val Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly 
290 295 300 

Val Cys Tyr Gly Asp Gly Asn Leu Val Phe He Ala Met Asn Trp His 
305 310 315 , 320 

Thr Ala Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp His Gly 
325 330 335 

Leu Met Gin Tyr Thr Arg Ser Val Leu Val He His Asn He Gly His 
340 345 350 

Gin Gly Arg Gly Pro Val His Glu Phe Pro Tyr Met Asp Leu Leu Asn 
355 360 365 

Thr Asn Leu Gin His Phe Glu Leu Tyr Asp Pro Val Gly Gly Glu His 
370 375 380 

Ala Asn He Phe Ala Ala Cys Val Leu Lys Met Ala Asp Arg Val Val 
385 390 395 400 

Thr Val Ser Arg Gly Tyr Leu Trp Glu Leu Lys Thr Val Glu Gly Gly 
405 410 415 

Trp Gly Leu His Asp He He Arg Ser Asn Asp Trp Lys He Asn Gly 
420 425 430 

lie Arg Glu Arg He Asp His Gin Glu Trp Asn Pro Lys Val Asp Val 
435 440 445 

His Leu Arg Ser Asp Gly Tyr Thr Asn Tyr Ser Leu Glu Thr Leu Asp 
450 455 460 
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Ala Gly Lys Arg Gin Cys Lys Ala Ala Leu Gin Arg Asp Val Gly Leu 
465 470 475 480 

Glu Val Arg Asp Asp Val Pro Leu Leu Gly Phe lie Gly Arg Leu Asp 
485 490 495 

Gly Gin Lys Gly Val Asp lie lie Gly Asp Ala Met Pro Trp lie Ala 
500 505 510 

Gly Gin Asp Val Gin Leu Val Met Leu Gly Thr Gly Pro Pro Asp Leu 
515 520 525 

Glu Arg Met Leu Gin His Leu Glu Arg Glu His Pro Asn Lys Val Arg 
530 535 540 

Gly Trp Val Gly Phe Ser Val Leu Met Val His Arg He Thr Pro Gly 
545 550 555 560 

Ala Ser Val Leu Val Met Pro Ser Arg Phe Ala Gly Gly Leu Asn Gin 
565 570 575 

Leu Tyr Ala Met Ala Tyr Gly Thr Val Pro Val Val His Ala Val Gly 
580 585 590 

Gly Leu Arg Asp Thr Val Ala Pro Phe Asp Pro Phe Gly Asp Ala Gly 
595 600 605 

Leu Gly Trp Thr Phe Asp Arg Ala Glu Ala Asn Lys Leu He Glu Val 
610 615 " 620 

Leu Ser His Cys Leu Asp Thr Tyr Arg Asn Tyr Glu Glu Ser Trp Lys 
625 630 635 640 

Ser Leu Gin Ala Arg Gly Met Ser Gin Asn Leu Ser Trp Asp His Ala 
645 650 655 

Ala Glu Leu Tyr Glu Asp Val Leu Val Lys Tyr Gin Trp 
660 665 



<210> 10 
<211> 2097 
<212> DNA 
<213> Zea mays 

<220> 

<221> CDS 

<222> (1) . . (2094) 

<400> 10 

atg ccg ggg gca ate tct tec teg 
Met Pro Gly Ala He Ser Ser Ser 
1 5 

gcg tec tec teg ccg egg cgc agg 
Ala Ser Ser Ser Pro Arg Arg Arg 
20 



teg teg get ttt etc etc ccc gtc 48 
Ser Ser Ala Phe Leu Leu Pro Val 
10 15 

c 99 gg c a gt gtg ggt get get ctg 96 
Arg Gly Ser Val Gly Ala Ala Leu 
25 30 
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cgc teg tac ggc tac age ggc gcg gag ctg egg ttg cat tgg gcg egg 144 
Arg Ser Tyr Gly Tyr Ser Gly Ala Glu Leu Arg Leu His Trp Ala Arg 
35 40 45 

egg ggc ccg cct cag gat gga gcg gcg teg gta cgc gee gca gcg gca 192 
Arg Gly Pro Pro Gin Asp Gly Ala Ala Ser Val Arg Ala Ala Ala Ala 
50 55 60 

ccg gec ggg ggc gaa age gag gag gca gcg aag age tec tec teg tec 240 
Pro Ala Gly Gly Glu Ser Glu Glu Ala Ala Lys Ser Ser Ser Ser Ser 
65 70 75 80 

cag gcg ggc get gtt cag ggc age acg gee aag get gtg gat tct get 288 
Gin Ala Gly Ala Val Gin Gly Ser Thr Ala Lys Ala Val Asp Ser Ala 
85 90 95 

tea cct ccc aat cct ttg aca tct get ccg aag caa agt cag age get 336 
Ser Pro Pro Asn Pro Leu Thr Ser Ala Pro Lys Gin Ser Gin Ser Ala 
100 105 110 

gca atg caa aac gga acg agt ggg ggc age age gcg age acc gee gcg 3 84 
Ala Met Gin Asn Gly Thr Ser Gly Gly Ser Ser Ala Ser Thr Ala Ala 
115 120 125 

ccg gtg tec gga ccc aaa get gat cat cca tea get cct gtc acc aag 432 
Pro Val Ser Gly Pro Lys Ala Asp His Pro Ser Ala Pro Val Thr Lys 
130 135 140 

aga gaa ate gat gee agt gcg gtg aag cca gag ccc gca ggt gat gat 48 0 
Arg Glu lie Asp Ala Ser Ala Val Lys Pro Glu Pro Ala Gly Asp Asp 
145 150 155 160 

get aga ccg gtg gaa age ata ggc ate get gaa ccg gtg gat get aag 52 8 
Ala Arg Pro Val Glu Ser lie Gly lie Ala Glu Pro Val Asp Ala Lys 
165 170 175 

get gat gca get ccg get aca gat gcg gcg gcg agt get cct tat gac 576 
Ala Asp Ala Ala Pro Ala Thr Asp Ala Ala Ala Ser Ala Pro Tyr Asp 
180 185 190 

a 99 9 a 9 9 at aat 9 aa cct 99 c cc t ttg get ggg cct aat gtg atg aac 624 
Arg Glu Asp Asn Glu Pro Gly Pro Leu Ala Gly Pro Asn Val Met Asn 
195 200 205 

gtc gtc gtg gtg get tct gaa tgt get cct ttc tgc aag aca ggt ggc 672 
Val Val Val Val Ala Ser Glu Cys Ala Pro Phe Cys Lys Thr Gly Gly 
210 215 220 

ctt gga gat gtc gtg ggt get ttg cct aag get ctg gcg agg aga gga 720 
Leu Gly Asp Val Val Gly Ala Leu Pro Lys Ala Leu Ala Arg Arg Gly 
225 230 235 240 

cac cgt gtt atg gtc gtg ata cca aga tat gga gag tat gee gaa gee 768 
His Arg Val Met Val Val lie Pro Arg Tyr Gly Glu Tyr Ala Glu Ala 
245 250 255 



9 
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egg gat tta ggt gta agg aga cgt tac aag gta get gga cag gat tea 816 
Arg Asp Leu Gly Val Arg Arg Arg Tyr Lys Val Ala Gly Gin Asp Ser 
260 265 270 

gaa gtt act tat ttt cac tct tac att gat gga gtt gat ttt gta ttc 864 
Glu Val Thr Tyr Phe His Ser Tyr lie Asp Gly Val Asp Phe Val Phe 
275 280 285 

gta gaa gee cct ccc ttc egg cac egg cac aat aat att tat ggg gga 912 
Val Glu Ala Pro Pro Phe Arg His Arg His Asn Asn lie Tyr Gly Gly 
290 295 300 

gaa aga ttg gat att ttg aag cgc atg att ttg ttc tgc aag gee get 960 
Glu Arg Leu Asp lie Leu Lys Arg Met lie Leu Phe Cys Lys Ala Ala 
305 310 315 320 

gtt gag gtt cca tgg tat get cca tgt ggc ggt act gtc tat ggt gat 1008 
Val Glu Val Pro Trp Tyr Ala Pro Cys Gly Gly Thr Val Tyr Gly Asp 
325 330 335 

ggc aac tta gtt ttc att get aat gat tgg cat ace gca ctt ctg cct 1056 
Gly Asn Leu Val Phe lie Ala Asn Asp Trp His Thr Ala Leu Leu Pro 
340 345 350 

gtc tat eta aag gee tat tac egg gac aat ggt ttg atg cag tat get 1104 
Val Tyr Leu Lys Ala Tyr Tyr Arg Asp Asn Gly Leu Met Gin Tyr Ala 
355 360 365 

cgc tct gtg ctt gtg ata cac aac att get cat cag ggt cgt ggc cct 1152 
Arg Ser Val Leu Val lie His Asn lie Ala His Gin Gly Arg Gly Pro 
370 375 380 

gta gac gac ttc gtc aat ttt gac ttg cct gaa cac tac ate gac cac 1200 
Val Asp Asp Phe Val Asn Phe Asp Leu Pro Glu His Tyr lie Asp His 
385 390 395 400 

ttc aaa ctg tat gac aac att ggt ggg gat cac age aac gtt ttt get 1248 
Phe Lys Leu Tyr Asp Asn lie Gly Gly Asp His Ser Asn Val Phe Ala 
405 410 415 

gcg ggg ctg aag acg gca gac egg gtg gtg acc gtt age aat ggc tac 12 96 
Ala Gly Leu Lys Thr Ala Asp Arg Val Val Thr Val Ser Asn Gly Tyr 
420 425 430 

atg tgg gag ctg aag act teg gaa ggc ggg tgg ggc etc cac gac ate 1344 
Met Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu His Asp lie 
435 440 445 

ata aac cag aac gac tgg aag ctg cag ggc ate gtg aac ggc ate gac 1392 
lie Asn Gin Asn Asp Trp Lys Leu Gin Gly lie Val Asn Gly lie Asp 
450 455 460 

atg age gag tgg aac ccc get gtg gac gtg cac etc cac tec gac gac 144 0 
Met Ser Glu Trp Asn Pro Ala Val Asp Val His Leu His Ser Asp Asp 
465 470 475 480 
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tac acc aac tac acg ttc gag acg ctg gac acc ggc aag egg cag tgc 1488 
Tyr Thr Asn Tyr Thr Phe Glu Thr Leu Asp Thr Gly Lys Arg Gin Cys 
485 490 495 

aag gec gec ctg cag egg cag ctg ggc ctg cag gtc cgc gac gac gtg 1536 
Lys Ala Ala Leu Gin Arg Gin Leu Gly Leu Gin Val Arg Asp Asp Val 
500 505 510 

cca ctg ate ggg ttc ate ggg egg ctg gac cac cag aag ggc gtg gac 1584 
Pro Leu lie Gly Phe lie Gly Arg Leu Asp His Gin Lys Gly Val Asp 
515 520 525 

ate ate gec gac gcg ate cac tgg ate gcg ggg cag gac gtg cag etc 1632 
lie lie Ala Asp Ala He His Trp He Ala Gly Gin Asp Val Gin Leu 
530 535 540 

gtg atg ctg ggc acc ggg egg gec gac ctg gag gac atg ctg egg egg 1680 
Val Met Leu Gly Thr Gly Arg Ala Asp Leu Glu Asp Met Leu Arg Arg 
545 550 555 560 

ttc gag teg gag cac age gac aag gtg cgc gcg tgg gtg ggg ttc teg 1728 
Phe Glu Ser Glu His Ser Asp Lys Val Arg Ala Trp Val Gly Phe Ser 
565 570 575 

gtg ccc ctg gcg cac cgc ate acg gcg ggc gcg gac ate ctg ctg atg 1776 
Val Pro Leu Ala His Arg He Thr Ala Gly Ala Asp He Leu Leu Met 
580 585 590 

ccg teg egg ttc gag ccg tgc ggg ctg aac cag etc tac gee atg gcg 1824 
Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr Ala Met Ala 
595 600 605 

tac ggg acc gtg ccc gtg gtg cac gee gtg ggg ggg etc egg gac acg 1872 
Tyr Gly Thr Val Pro Val Val His Ala Val Gly Gly Leu Arg Asp Thr 
610 615 620 

gtg gcg ccg ttc gac ccg ttc aac gac acc ggg etc ggg tgg acg ttc 1920 
Val Ala Pro Phe Asp Pro Phe Asn Asp Thr Gly Leu Gly Trp Thr Phe 
625 630 635 640 

gac cgc gcg gag gcg aac egg atg ate gac gcg etc teg cac tgc etc 1968 
Asp Arg Ala Glu Ala Asn Arg Met He Asp Ala Leu Ser His Cys Leu 
645 650 655 

acc acg tac egg aac tac aag gag age tgg cgc gee tgc agg gcg cgc 2016 
Thr Thr Tyr Arg Asn Tyr Lys Glu Ser Trp Arg Ala Cys Arg Ala Arg 
660 665 670 

ggc atg gee gag gac etc age tgg gac cac gee gee gtg ctg tat gag 2064 
Gly Met Ala Glu Asp Leu Ser Trp Asp His Ala Ala Val Leu Tyr Glu 
675 680 685 



gac gtg etc gtc aag gcg aag tac cag tgg tga 
Asp Val Leu Val Lys Ala Lys Tyr Gin Trp 
690 695 



2097 



<210> 11 

<211> 698 

<212> PRT 

<213> Zea mays 

<400> 11 

Met Pro Gly Ala lie Ser Ser Ser Ser Ser Ala Phe Leu Leu Pro Val 
1 5- 10 15 

Ala Ser Ser Ser Pro Arg Arg Arg Arg Gly Ser Val Gly Ala Ala Leu 
20 25 30 

Arg Ser Tyr Gly Tyr Ser Gly Ala Glu Leu Arg Leu His Trp Ala Arg 
35 40 45 

Arg Gly Pro Pro Gin Asp Gly Ala Ala Ser Val Arg Ala Ala Ala Ala 
50 55 60 

Pro Ala Gly Gly Glu Ser Glu Glu Ala Ala Lys Ser Ser Ser Ser Ser 
65 70 75 80 

Gin Ala Gly Ala Val Gin Gly Ser Thr Ala Lys Ala Val Asp Ser Ala 
85 90 95 

Ser Pro Pro Asn Pro Leu Thr Ser Ala Pro Lys Gin Ser Gin Ser Ala 
100 105 110 

Ala Met Gin Asn Gly Thr Ser Gly Gly Ser Ser Ala Ser Thr Ala Ala 
115 120 125 

Pro Val Ser Gly Pro Lys Ala Asp His Pro Ser Ala Pro Val Thr Lys 
130 135 140 

Arg Glu lie Asp Ala Ser Ala Val Lys Pro Glu Pro Ala Gly Asp Asp 
145 150 155 160 

Ala Arg Pro Val Glu Ser lie Gly lie Ala Glu Pro Val Asp Ala Lys 
165 170 175 

Ala Asp Ala Ala Pro Ala Thr Asp Ala Ala Ala Ser Ala Pro Tyr Asp 
180 185 190 

Arg Glu Asp Asn Glu Pro Gly Pro Leu Ala Gly Pro Asn Val Met Asn 
195 200 205 

Val Val Val Val Ala Ser Glu Cys Ala Pro Phe Cys Lys Thr Gly Gly 
210 215 220 

Leu Gly Asp Val Val Gly Ala Leu Pro Lys Ala Leu Ala Arg Arg Gly 
225 230 235 240 

His Arg Val Met Val Val He Pro Arg Tyr Gly Glu Tyr Ala Glu Ala 
245 250 255 



Arg Asp Leu Gly Val Arg Arg Arg Tyr Lys Val Ala Gly Gin Asp Ser 
260 265 270 



25 

Glu Val Thr Tyr Phe His Ser Tyr lie Asp Gly Val Asp Phe Val Phe 
275 280 285 

Val Glu Ala Pro Pro Phe Arg His Arg His Asn Asn lie Tyr Gly Gly 
290 295 300 

Glu Arg Leu Asp lie Leu Lys Arg Met lie Leu Phe Cys Lys Ala Ala 
305 310 315 320 

Val Glu Val Pro Trp Tyr Ala Pro Cys Gly Gly Thr Val Tyr Gly Asp 
325 330 335 

Gly Asn Leu Val Phe lie Ala Asn Asp Trp His Thr Ala Leu Leu Pro 
340 345 350 

Val Tyr Leu Lys Ala Tyr Tyr Arg Asp Asn Gly Leu Met Gin Tyr Ala 
355 360 365 

Arg Ser Val Leu Val lie His Asn lie Ala His Gin Gly Arg Gly Pro 
370 375 380 

Val Asp Asp Phe Val Asn Phe Asp Leu Pro Glu His Tyr lie Asp His 
385 390 395 400 

Phe Lys Leu Tyr Asp Asn lie Gly Gly Asp His Ser Asn Val Phe Ala 
405 410 415 

Ala Gly Leu Lys Thr Ala Asp Arg Val Val Thr Val Ser Asn Gly Tyr 
420 425 430 

Met Trp Glu Leu Lys Thr Ser Glu Gly Gly Trp Gly Leu His Asp lie 
435 440 445 

lie Asn Gin Asn Asp Trp Lys Leu Gin Gly lie Val Asn Gly lie Asp 
450 455 460 

Met Ser Glu Trp Asn Pro Ala Val Asp Val His Leu His Ser Asp Asp 
465 470 475 480 

Tyr Thr Asn Tyr Thr Phe Glu Thr Leu Asp Thr Gly Lys Arg Gin Cys 
485 490 495 

Lys Ala Ala Leu Gin Arg Gin Leu Gly Leu Gin Val Arg Asp Asp Val 
500 505 510 

Pro Leu He Gly Phe He Gly Arg Leu Asp His Gin Lys Gly Val Asp 
515 520 525 

He He Ala Asp Ala He His Trp He Ala Gly Gin Asp Val Gin Leu 
530 535 540 

Val Met Leu Gly Thr Gly Arg Ala Asp Leu Glu Asp Met Leu Arg Arg 
545 550 555 560 

Phe Glu Ser Glu His Ser Asp Lys Val Arg Ala Trp Val Gly Phe Ser 
565 570 575 



4 
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Val Pro Leu Ala His Arg lie Thr Ala Gly Ala Asp lie Leu Leu Met 
580 585 590 

Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr Ala Met Ala 
595 600 605 

Tyr Gly Thr Val Pro Val Val His Ala Val Gly Gly Leu Arg Asp Thr 
610 615 620 

Val Ala Pro Phe Asp Pro Phe Asn Asp Thr Gly Leu Gly Trp Thr Phe 
625 630 635 640 

Asp Arg Ala Glu Ala Asn Arg Met He Asp Ala Leu Ser His Cys Leu 
645 650 655 

Thr Thr Tyr Arg Asn Tyr Lys Glu Ser Trp Arg Ala Cys Arg Ala Arg 
660 665 670 

Gly Met Ala Glu Asp Leu Ser Trp Asp His Ala Ala Val Leu Tyr Glu 
675 680 685 

Asp Val Leu Val Lys Ala Lys Tyr Gin Trp 
690 695 



<210> 12 
<211> 1752 
<212> DNA 
<213> Zea mays 

<220> 

<221> CDS 

<222> (1) . . (1749) 

<400> 12 

tgc gtc gcg gag ctg age agg gag ggg ccc gcg ccg cgc ccg ctg cca 48 
Cys Val Ala Glu Leu Ser Arg Glu Gly Pro Ala Pro Arg Pro Leu Pro 
15 10 15 

ccc gcg ctg ctg gcg ccc ccg etc gtg ccc ggc ttc etc gcg ccg ccg 96 
Pro Ala Leu Leu Ala Pro Pro Leu Val Pro Gly Phe Leu Ala Pro Pro 
20 25 30 

gec gag ccc acg ggt gag ccg gca teg acg ccg ccg ccc gtg ccc gac 144 
Ala Glu Pro Thr Gly Glu Pro Ala Ser Thr Pro Pro Pro Val Pro Asp 
35 40 45 

gee ggc ctg ggg gac etc ggt etc gaa cct gaa ggg att get gaa ggt 192 
Ala Gly Leu Gly Asp Leu Gly Leu Glu Pro Glu Gly He Ala Glu Gly 
50 55 60 

tec ate gat aac aca gta gtt gtg gca agt gag caa gat tct gag att 240 
Ser He Asp Asn Thr Val Val Val Ala Ser Glu Gin Asp Ser Glu He 
65 70 75 80 

gtg gtt 99 a aa 9 9 a 9 caa get cga get aaa gta aca caa age att gtc 288 
Val Val Gly Lys Glu Gin Ala Arg Ala Lys Val Thr Gin Ser He Val 
85 90 95 



27 



ttt gta acc ggc gaa get tct cct tat gca aag tct ggg ggt eta gga 336 

Phe Val Thr Gly Glu Ala Ser Pro Tyr Ala Lys Ser Gly Gly Leu Gly 
100 105 110 

gat gtt tgt ggt tea ttg cca gtt get ctt get get cgt ggt cac cgt 384 

Asp Val Cys Gly Ser Leu Pro Val Ala Leu Ala Ala Arg Gly His Arg 
115 120 125 

gtg atg gtt gta atg ccc aga tat tta aat ggt acc tec gat aag aat 432 

Val Met Val Val Met Pro Arg Tyr Leu Asn Gly Thr Ser Asp Lys Asn 
130 135 140 

tat gca aat gca ttt tac aca gaa aaa cac att egg att cca tgc ttt 480 

Tyr Ala Asn Ala Phe Tyr Thr Glu Lys His lie Arg lie Pro Cys Phe 

145 150 155 160 

99C 99t gaa cat gaa gtt acc ttc ttc cat gag tat aga gat tea gtt 528 

Gly Gly Glu His Glu Val Thr Phe Phe His Glu Tyr Arg Asp Ser Val 

165 170 175 

gac tgg gtg ttt gtt gat cat ccc tea tat cac aga cct gga aat tta 576 

Asp Trp Val Phe Val Asp His Pro Ser Tyr His Arg Pro Gly Asn Leu 
180 185 190 

tat gga gat aag ttt ggt get ttt ggt gat aat cag ttc aga tac aca 624 

Tyr Gly Asp Lys Phe Gly Ala Phe Gly Asp Asn Gin Phe Arg Tyr Thr 
195 200 205 

etc ctt tgc tat get gca tgt gag get cct ttg ate ctt gaa ttg gga 672 

Leu Leu Cys Tyr Ala Ala Cys Glu Ala Pro Leu lie Leu Glu Leu Gly 
210 215 220 

gga tat att tat gga cag aat tgc atg ttt gtt gtc aat gat tgg cat 720 

Gly Tyr lie Tyr Gly Gin Asn Cys Met Phe Val Val Asn Asp Trp His 

225 230 235 240 

gee agt eta gtg cca gtc ctt ctt get gca aaa tat aga cca tat ggt 768 

Ala Ser Leu Val Pro Val Leu Leu Ala Ala Lys Tyr Arg Pro Tyr Gly 

245 250 255 

gtt tat aaa gac tec cgc age att ctt gta ata cat aat tta gca cat 816 

Val Tyr Lys Asp Ser Arg Ser lie Leu Val lie His Asn Leu Ala His 
260 265 270 

cag ggt gta gag cct gca age aca tat cct gac ctt ggg ttg cca cct 864 

Gin Gly Val Glu Pro Ala Ser Thr Tyr Pro Asp Leu Gly Leu Pro Pro 
275 280 285 

gaa tgg tat gga get ctg gag tgg gta ttc cct gaa tgg gcg agg agg 912 

Glu Trp Tyr Gly Ala Leu Glu Trp Val Phe Pro Glu Trp Ala Arg Arg 
290 295 300 

cat gee ctt gac aag ggt gag gca gtt aat ttt ttg aaa ggt gca gtt 960 

His Ala Leu Asp Lys Gly Glu Ala Val Asn Phe Leu Lys Gly Ala Val 

305 310 315 320 
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gtg aca gca gat cga ate gtg act gtc agt aag ggt tat teg tgg gag 1008 
Val Thr Ala Asp Arg lie Val Thr Val Ser Lys Gly Tyr Ser Trp Glu 
325 330 335 

gtc aca act get gaa ggt gga cag ggc etc aat gag etc tta age tec 1056 
Val Thr Thr Ala Glu Gly Gly Gin Gly Leu Asn Glu Leu Leu Ser Ser 
340 345 350 

aga aag agt gta tta aac gga att gta aat gga att gac att aat gat 1104 
Arg Lys Ser Val Leu Asn Gly lie Val Asn Gly lie Asp lie Asn Asp 
355 360 365 

tgg aac cct gee aca gac aaa tgt ate ccc tgt cat tat tct gtt gat 1152 
Trp Asn Pro Ala Thr Asp Lys Cys lie Pro Cys His Tyr Ser Val Asp 
370 375 380 

gac etc tct gga aag gee aaa tgt aaa ggt gca ttg cag aag gag ctg 1200 
Asp Leu Ser Gly Lys Ala Lys Cys Lys Gly Ala Leu Gin Lys Glu Leu 
385 390 395 400 

ggt tta cct ata agg cct gat gtt cct ctg att ggc ttt att gga agg 1248 
Gly Leu Pro lie Arg Pro Asp Val Pro Leu lie Gly Phe lie Gly Arg 
405 410 415 

ttg gat tat cag aaa ggc att gat etc att caa ctt ate ata cca gat 1296 
Leu Asp Tyr Gin Lys Gly lie Asp Leu lie Gin Leu lie lie Pro Asp 
420 425 430 

etc atg egg gaa gat gtt caa ttt gtc atg ctt gga tct ggt gac cca 1344 
Leu Met Arg Glu Asp Val Gin Phe Val Met Leu Gly Ser Gly Asp Pro 
435 440 445 

gag ctt gaa gat tgg atg aga tct aca gag teg ate ttc aag gat aaa 13 92 
Glu Leu Glu Asp Trp Met Arg Ser Thr Glu Ser lie Phe Lys Asp Lys 
450 455 460 

ttt cgt gga tgg gtt gga ttt agt gtt cca gtt tec cac cga ata act 1440 
Phe Arg Gly Trp Val Gly Phe Ser Val Pro Val Ser His Arg lie Thr 
465 470 475 480 

gee ggc tgc gat ata ttg tta atg cca tec aga ttc gaa cct tgt ggt 1488 
Ala Gly Cys Asp lie Leu Leu Met Pro Ser Arg Phe Glu Pro Cys Gly 
485 490 495 

etc aat cag eta tat get atg cag tat ggc aca gtt cct gtt gtc cat 1536 
Leu Asn Gin Leu Tyr Ala Met Gin Tyr Gly Thr Val Pro Val Val His 
500 505 510 

gca act ggg ggc ctt aga gat ace gtg gag aac ttc aac cct ttc ggt 1584 
Ala Thr Gly Gly Leu Arg Asp Thr Val Glu Asn Phe Asn Pro Phe Gly 
515 520 525 

gag aat gga gag cag ggt aca ggg tgg gca ttc gca ccc eta acc aca 1632 
Glu Asn Gly Glu Gin Gly Thr Gly Trp Ala Phe Ala Pro Leu Thr Thr 
530 535 540 
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gaa aac atg ttt gtg gac att gcg aac tgc aat ate tac ata cag gga 1680 
Glu Asn Met Phe Val Asp lie Ala Asn Cys Asn He Tyr He Gin Gly 
545 550 555 560 

aca caa gtc etc ctg gga agg get aat gaa gcg agg cat gtc aaa aga 1728 
Thr Gin Val Leu Leu Gly Arg Ala Asn Glu Ala Arg His Val Lys Arg 
565 570 575 

ctt cac gtg gga cca tgc cgc tga 1752 
Leu His Val Gly Pro Cys Arg 
580 



<210> 13 

<211> 583 

<212> PRT 

<213> Zea mays 

<400> 13 

Cys Val Ala Glu Leu Ser Arg Glu Gly Pro Ala Pro Arg Pro Leu Pro 
15 10 15 

Pro Ala Leu Leu Ala Pro Pro Leu Val Pro Gly Phe Leu Ala Pro Pro 
20 25 30 

Ala Glu Pro Thr Gly Glu Pro Ala Ser Thr Pro Pro Pro Val Pro Asp 
35 40 45 

Ala Gly Leu Gly Asp Leu Gly Leu Glu Pro Glu Gly He Ala Glu Gly 
50 55 60 

Ser He Asp Asn Thr Val Val Val Ala Ser Glu Gin Asp Ser Glu He 
65 70 75 80 

Val Val Gly Lys Glu Gin Ala Arg Ala Lys Val Thr Gin Ser He Val 
85 90 95 

Phe Val Thr Gly Glu Ala Ser Pro Tyr Ala Lys Ser Gly Gly Leu Gly 
100 105 110 

Asp Val Cys Gly Ser Leu Pro Val Ala Leu Ala Ala Arg Gly His Arg 
115 120 125 

Val Met Val Val Met Pro Arg Tyr Leu Asn Gly Thr Ser Asp Lys Asn 
130 135 140 

Tyr Ala Asn Ala Phe Tyr Thr Glu Lys His He Arg He Pro Cys Phe 
145 150 155 160 

Gly Gly Glu His Glu Val Thr Phe Phe His Glu Tyr Arg Asp Ser Val 
165 170 175 

Asp Trp Val Phe Val Asp His Pro Ser Tyr His Arg Pro Gly Asn Leu 
180 185 190 



Tyr Gly Asp Lys Phe Gly Ala Phe Gly Asp Asn Gin Phe Arg Tyr Thr 
195 200 205 



Leu Leu Cys Tyr Ala Ala Cys Glu Ala Pro Leu lie Leu Glu Leu Gly 
210 215 220 



Gly Tyr lie Tyr Gly Gin Asn Cys Met Phe Val Val Asn Asp Trp His 
225 230 235 240 

Ala Ser Leu Val Pro Val Leu Leu Ala Ala Lys Tyr Arg Pro Tyr Gly 
245 250 255 

Val Tyr Lys Asp Ser Arg Ser lie Leu Val lie His Asn Leu Ala His 
260 265 270 

Gin Gly Val Glu Pro Ala Ser Thr Tyr Pro Asp Leu Gly Leu Pro Pro 
275 280 285 

Glu Trp Tyr Gly Ala Leu Glu Trp Val Phe Pro Glu Trp Ala Arg Arg 
290 295 300 

His Ala Leu Asp Lys Gly Glu Ala Val Asn Phe Leu Lys Gly Ala Val 
305 310 315 320 

Val Thr Ala Asp Arg lie Val Thr Val Ser Lys Gly Tyr Ser Trp Glu 
325 330 335 

Val Thr Thr Ala Glu Gly Gly Gin Gly Leu Asn Glu Leu Leu Ser Ser 
340 345 350 

Arg Lys Ser Val Leu Asn Gly lie Val Asn Gly lie Asp lie Asn Asp 
355 360 365 

Trp Asn Pro Ala Thr Asp Lys Cys lie Pro Cys His Tyr Ser Val Asp 
370 375 380 

Asp Leu Ser Gly Lys Ala Lys Cys Lys Gly Ala Leu Gin Lys Glu Leu 
385 390 395 400 

Gly Leu Pro He Arg Pro Asp Val Pro Leu He Gly Phe He Gly Arg 
405 410 415 

Leu Asp Tyr Gin Lys Gly He Asp Leu He Gin Leu He He Pro Asp 
420 425 430 

Leu Met Arg Glu Asp Val Gin Phe Val Met Leu Gly Ser Gly Asp Pro 
435 440 445 

Glu Leu Glu Asp Trp Met Arg Ser Thr Glu Ser He Phe Lys Asp Lys 
450 455 460 

Phe Arg Gly Trp Val Gly Phe Ser Val Pro Val Ser His Arg He Thr 
465 470 475 480 

Ala Gly Cys Asp He Leu Leu Met Pro Ser Arg Phe Glu Pro Cys Gly 
485 490 495 



Leu Asn Gin Leu Tyr Ala Met Gin Tyr Gly Thr Val Pro Val Val His 
500 505 510 
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Ala Thr Gly Gly Leu Arg Asp Thr Val Glu Asn Phe Asn Pro Phe Gly 
515 520 525 

Glu Asn Gly Glu Gin Gly Thr Gly Trp Ala Phe Ala Pro Leu Thr Thr 
530 535 540 

Glu Asn Met Phe Val Asp lie Ala Asn Cys Asn lie -Tyr lie Gin Gly 
545 550 555 560 

Thr Gin Val Leu Leu Gly Arg Ala Asn Glu Ala Arg His Val Lys Arg 
565 570 575 



Leu His Val Gly Pro Cys Arg 
580 



<210> 14 
<211> 2725 
<212> DNA 
<213> Zea mays 

<220> 

<221> sig_peptide 
<222> (91) . . (264) 

<220> 

<221> mat_peptide 
<222> (265) . . (2487) 

<220> 
<221> CDS 

<222> (91) . . (2487) 
<400> 14 

ggcccagagc agacccggat ttcgctcttg cggtcgctgg ggttttagca ttggctgatc 60 

agttcgatcc gatccggctg cgaaggcgag atg gcg ttc egg gtt tct ggg gcg 114 

Met Ala Phe Arg Val Ser Gly Ala 
-55 

gtg etc ggt ggg gee gta agg get ccc cga etc ace ggc ggc ggg gag 162 
Val Leu Gly Gly Ala Val Arg Ala Pro Arg Leu Thr Gly Gly Gly Glu 
-50 -45 -40 -35 



ggt agt eta gtc ttc egg cac acc ggc etc ttc tta act egg ggt get 210 
Gly Ser Leu Val Phe Arg His Thr Gly Leu Phe Leu Thr Arg Gly Ala 
-30 -25 -20 

cga gtt gga tgt teg ggg acg cac ggg gee atg cgc gcg gcg gee gcg 258 
Arg Val Gly Cys Ser Gly Thr His Gly Ala Met Arg Ala Ala Ala Ala 
-15 -10 -5 



gec agg aag gcg gtc atg gtt cct gag ggc gag aat gat ggc etc gca 
Ala Arg Lys Ala Val Met Val Pro Glu Gly Glu Asn Asp Gly Leu Ala 
-11 5 10 



306 
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tea agg get gac teg get caa ttc cag teg gat gaa ctg gag gta cca 354 

Ser Arg Ala Asp Ser Ala Gin Phe Gin Ser Asp Glu Leu Glu Val Pro 

15 20 25 30 

gac att tct gaa gag aca acg tgc ggt get ggt gtg get gat get caa 402 

Asp lie Ser Glu Glu Thr Thr Cys Gly Ala Gly Val Ala Asp Ala Gin 
35 40 45 

gee ttg aac aga gtt cga gtg gtc ccc cca cca age gat gga caa aaa 450 

Ala Leu Asn Arg Val Arg Val Val Pro Pro Pro Ser Asp Gly Gin Lys 
50 55 60 

ata ttc cag att gac ccc atg ttg caa ggc tat aag tac cat ctt gag 498 

lie Phe Gin lie Asp Pro Met Leu Gin Gly Tyr Lys Tyr His Leu Glu 
65 70 75 

tat egg tac age etc tat aga aga ate cgt tea gac att gat gaa cat 546 

Tyr Arg Tyr Ser Leu Tyr Arg Arg lie Arg Ser Asp lie Asp Glu His 
80 85 90 

gaa gga ggc ttg gaa gee ttc tec cgt agt tat gag aag ttt gga ttt 594 

Glu Gly Gly Leu Glu Ala Phe Ser Arg Ser Tyr Glu Lys Phe Gly Phe 

95 100 105 110 

aat gee age gcg gaa ggt ate aca tat cga gaa tgg get cct gga gca 642 

Asn Ala Ser Ala Glu Gly lie Thr Tyr Arg Glu Trp Ala Pro Gly Ala 
115 120 125 

ttt tct gca gca ttg gtg ggt gac gtc aac aac tgg gat cca aat gca 690 

Phe Ser Ala Ala Leu Val Gly Asp Val Asn Asn Trp Asp Pro Asn Ala 
130 135 140 

gat cgt atg age aaa aat gag ttt ggt gtt tgg gaa att ttt ctg cct 738 

Asp Arg Met Ser Lys Asn Glu Phe Gly Val Trp Glu lie Phe Leu Pro 
145 150 155 

aac aat gca gat ggt aca tea cct att cct cat gga tct cgt gta aag 786 

Asn Asn Ala Asp Gly Thr Ser Pro lie Pro His Gly Ser Arg Val Lys 
160 165 170 

gtg aga atg gat act cca tea ggg ata aag gat tea att cca gee tgg 834 

Val Arg Met Asp Thr Pro Ser Gly lie Lys Asp Ser lie Pro Ala Trp 

175 180 185 190 

ate aag tac tea gtg cag gec cca gga gaa ata cca tat gat ggg att 882 

lie Lys Tyr Ser Val Gin Ala Pro Gly Glu lie Pro Tyr Asp Gly lie 
195 200 205 

tat tat gat cct cct gaa gag gta aag tat gtg ttc agg cat gcg caa 93 0 

Tyr Tyr Asp Pro Pro Glu Glu Val Lys Tyr Val Phe Arg His Ala Gin 
210 215 220 

cct aaa cga cca aaa tea ttg egg ata tat gaa aca cat gtc gga atg 978 

Pro Lys Arg Pro Lys Ser Leu Arg lie Tyr Glu Thr His Val Gly Met 
225 230 235 



4 
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agt age ccg gaa ccg aag ata aac aca tat gta aac ttt agg gat gaa 1026 
Ser Ser Pro Glu Pro Lys lie Asn Thr Tyr Val Asn Phe Arg Asp Glu 
240 245 250 

gtc etc cca aga ata aaa aaa ctt gga tac aat gca gtg caa ata atg 1074 
Val Leu Pro Arg lie Lys Lys Leu Gly Tyr Asn Ala Val Gin lie Met 
255 260 265 270 

gca ate caa gag cac tea tat tat gga age ttt gga tac cat gta act 1122 
Ala lie Gin Glu His Ser Tyr Tyr Gly Ser Phe Gly Tyr His Val Thr 
275 280 285 

aat ttt ttt gcg cca agt agt cgt ttt ggt acc cca gaa gat ttg aag 1170 
Asn Phe Phe Ala Pro Ser Ser Arg Phe Gly Thr Pro Glu Asp Leu Lys 
290 295 300 

tct ttg att gat aga gca cat gag ctt ggt ttg eta gtt etc atg gat 1218 
Ser Leu lie Asp Arg Ala His Glu Leu Gly Leu Leu Val Leu Met Asp 
305 310 315 

gtg gtt cat agt cat gcg tea agt aat act ctg gat ggg ttg aat ggt 1266 
Val Val His Ser His Ala Ser Ser Asn Thr Leu Asp Gly Leu Asn Gly 
320 325 330 

ttt gat ggt aca gat aca cat tac ttt cac agt ggt cca cgt ggc cat 1314 
Phe Asp Gly Thr Asp Thr His Tyr Phe His Ser Gly Pro Arg Gly His 
335 340 345 350 

cac tgg atg tgg gat tct cgc eta ttt aac tat ggg aac tgg gaa gtt 1362 
His Trp Met Trp Asp Ser Arg Leu Phe Asn Tyr Gly Asn Trp Glu Val 
355 360 365 

tta aga ttt ctt etc tec aat get aga tgg tgg etc gag gaa tat aag 1410 
Leu Arg Phe Leu Leu Ser Asn Ala Arg Trp Trp Leu Glu Glu Tyr Lys 
370 375 380 

ttt gat ggt ttc cgt ttt gat ggt gtg acc tec atg atg tac act cac 1458 
Phe Asp Gly Phe Arg Phe Asp Gly Val Thr Ser Met Met Tyr Thr His 
385 390 395 

cac gga tta caa gta aca ttt acg ggg aac ttc aat gag tat ttt ggc 1506 
His Gly Leu Gin Val Thr Phe Thr Gly Asn Phe Asn Glu Tyr Phe Gly 
400 405 410 

ttt gee acc gat gta gat gca gtg gtt tac ttg atg ctg gta aat gat 1554 
Phe Ala Thr Asp Val Asp Ala Val Val Tyr Leu Met Leu Val Asn Asp 
415 420 425 430 

eta att cat gga ctt tat cct gag get gta acc att ggt gaa gat gtt 1602 
Leu lie His Gly Leu Tyr Pro Glu Ala Val Thr lie Gly Glu Asp Val 
435 440 445 

agt gga atg cct aca ttt N gcc ctt cct gtt cac gat ggt ggg gta ggt 1650 
Ser Gly Met Pro Thr Phe Ala Leu Pro Val His Asp Gly Gly Val Gly 
450 455 460 
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ttt gac tat egg atg cat atg get gtg get gac aaa tgg att gac ctt 1698 
Phe Asp Tyr Arg Met His Met Ala Val Ala Asp Lys Trp lie Asp Leu 
465 470 475 

etc aag caa agt gat gaa act tgg aag atg ggt gat att gtg cac aca 1746 
Leu Lys Gin Ser Asp Glu Thr Trp Lys Met Gly Asp lie Val His Thr 
480 485 490 

ctg aca aat agg agg tgg tta gag aag tgt gta act tat get gaa agt 1794 
Leu Thr Asn Arg Arg Trp Leu Glu Lys Cys Val Thr Tyr Ala Glu Ser 
495 500 505 510 

cat gat caa gca tta gtc ggc gac aag act att gcg ttt tgg ttg atg 1842 
His Asp Gin Ala Leu Val Gly Asp Lys Thr lie Ala Phe Trp Leu Met 
515 520 525 

gac aag gat atg tat gat ttc atg gee etc gat aga cct tea act cct 1890 
Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asp Arg Pro Ser Thr Pro 
530 535 540 

ace att gat cgt ggg ata gca tta cat aag atg att aga ctt ate aca 1938 
Thr lie Asp Arg Gly lie Ala Leu His Lys Met lie Arg Leu lie Thr 
545 550 555 

a tg ggt tta gga gga gag ggc tat ctt aat ttc atg gga aat gag ttt 1986 
Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn Phe Met Gly Asn Glu Phe 
560 565 570 

gga cat cct gaa tgg ata gat ttt cca aga ggt ccg caa aga ctt cca 2034 
Gly His Pro Glu Trp lie Asp Phe Pro Arg Gly Pro Gin Arg Leu Pro 
575 580 585 590 

a 9t ggt aag ttt att cca ggg aat aac aac agt tat gac aaa tgt cgt 2082 
Ser Gly Lys Phe lie Pro Gly Asn Asn Asn Ser Tyr Asp Lys Cys Arg 
595 600 605 

cga aga ttt gac ctg ggt gat gca gac tat ctt agg tat cat ggt atg 2130 
Arg Arg Phe Asp Leu Gly Asp Ala Asp Tyr Leu Arg Tyr His Gly Met 
610 615 620 

caa gag ttt gat cag gca atg caa cat ctt gag caa aaa tat gaa ttc 2178 
Gin Glu Phe Asp Gin Ala Met Gin His Leu Glu Gin Lys Tyr Glu Phe 
625 630 635 

atg aca tct gat cac cag tat att tec egg aaa cat gag gag gat aag 2226 
Met Thr Ser Asp His Gin Tyr lie Ser Arg Lys His Glu Glu Asp Lys 
640 645 650 

gtg att gtg ttc gaa aag gga gat ttg gta ttt gtg ttc aac ttc cac 2274 
Val lie Val Phe Glu Lys Gly Asp Leu Val Phe Val Phe Asn Phe His 
655 660 665 670 

tgc aac aac age tat ttt gac tac cgt att ggt tgt cga aag cct ggg 2322 
Cys Asn Asn Ser Tyr Phe Asp Tyr Arg lie Gly Cys Arg Lys Pro Gly 
675 680 685 
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gtg tat aag gtg gtc ttg gac tec gac get gga eta ttt ggt gga ttt 2370 
Val Tyr Lys Val Val Leu Asp Ser Asp Ala Gly Leu Phe Gly Gly Phe 
690 695 700 

age agg ate cat cac gca gee gag cac ttc acc gee gac tgt teg cat 2418 
Ser Arg lie His His Ala Ala Glu His Phe Thr Ala Asp Cys Ser His 
705 710 715 

gat aat agg cca tat tea ttc teg gtt tat aca cca age aga aca tgt 2466 
Asp Asn Arg Pro Tyr Ser Phe Ser Val Tyr Thr Pro Ser Arg Thr Cys 
720 725 730 

gtc gtc tat get cca gtg gag tgatagcggg gtactcgttg ctgcgcggca 2517 
Val Val Tyr Ala Pro Val Glu 
735 740 

t^tgtggggc tgtcgatgtg aggaaaaacc ttcttccaaa aceggcagat geatgeatge 2577 

atgctacaat aaggttctga tactttaatc gatgctggaa agcccatgca tctcgctgcg 2637 

ttgtcctctc tatatatata agaccttcaa ggtgtcaatt aaacatagag ttttcgtttt 2697 

tcgctttcct aaaaaaaaaa aaaaaaaa 2725 



<210> 15 
<211> 799 
<212> PRT 
<213> Zea mays 

<400> 15 

Met Ala Phe Arg Val Ser Gly Ala Val Leu Gly Gly Ala Val Arg Ala 
-55 -50 -45 

Pro Arg Leu Thr Gly Gly Gly Glu Gly Ser Leu Val Phe Arg His Thr 
-40 -35 -30 

Gly Leu Phe Leu Thr Arg Gly Ala Arg Val Gly Cys Ser Gly Thr His 
-25 -20 -15 

Gly Ala Met Arg Ala Ala Ala Ala Ala Arg Lys Ala Val Met Val Pro 
-10 -5 -11 5 

Glu Gly Glu Asn Asp Gly Leu Ala Ser Arg Ala Asp Ser Ala Gin Phe 
10 15 20 

Gin Ser Asp Glu Leu Glu Val Pro Asp lie Ser Glu Glu Thr Thr Cys 
25 30 35 

Gly Ala Gly Val Ala Asp Ala Gin Ala Leu Asn Arg Val Arg Val Val 
40 45 50 

Pro Pro Pro Ser Asp Gly Gin Lys lie Phe Gin lie Asp Pro Met Leu 
55 60 65 70 



Gin Gly Tyr Lys Tyr His Leu Glu Tyr Arg Tyr Ser Leu Tyr Arg Arg 
75 80 85 



lie Arg Ser Asp He Asp Glu His Glu Gly Gly Leu Glu Ala Phe Ser 
90 95 100 

Arg Ser Tyr Glu Lys Phe Gly Phe Asn Ala Ser Ala Glu Gly He Thr 
105 110 115 

Tyr Arg Glu Trp Ala Pro Gly Ala Phe Ser Ala Ala Leu Val Gly Asp 
120 125 130 

Val Asn Asn Trp Asp Pro Asn Ala Asp Arg Met Ser Lys Asn Glu Phe 
135 140 145 150 

Gly Val Trp Glu He Phe Leu Pro Asn Asn Ala Asp Gly Thr Ser Pro 
155 160 165 

He Pro His Gly Ser Arg Val Lys Val Arg Met Asp Thr Pro Ser Gly 
170 175 180 

He Lys Asp Ser He Pro Ala Trp He Lys Tyr Ser Val Gin Ala Pro 
185 190 195 

Gly Glu He Pro Tyr Asp Gly He Tyr Tyr Asp Pro Pro Glu Glu Val 
200 205 210 

Lys Tyr Val Phe Arg His Ala Gin Pro Lys Arg Pro Lys Ser Leu Arg 
215 220 225 230 

lie Tyr Glu Thr His Val Gly Met Ser Ser Pro Glu Pro Lys He Asn 
235 240 245 

Thr Tyr Val Asn Phe Arg Asp Glu Val Leu Pro Arg He Lys Lys Leu 
250 255 260 

Gly Tyr Asn Ala Val Gin He Met Ala He Gin Glu His Ser Tyr Tyr 
265 270 275 

Gly Ser Phe Gly Tyr His Val Thr Asn Phe Phe Ala Pro Ser Ser Arg 
280 285 290 

Phe Gly Thr Pro Glu Asp Leu Lys Ser Leu He Asp Arg Ala His Glu 
295 300 305 310 

Leu Gly Leu Leu Val Leu Met Asp Val Val His Ser His Ala Ser Ser 
315 320 325 

Asn Thr Leu Asp Gly Leu Asn Gly Phe Asp Gly Thr Asp Thr His Tyr 
330 335 340 

Phe His Ser Gly Pro Arg Gly His His Trp Met Trp Asp Ser Arg Leu 
345 350 355 

Phe Asn Tyr Gly Asn Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Ala 
360 365 370 

Arg Trp Trp Leu Glu Glu Tyr Lys Phe Asp Gly Phe Arg Phe Asp Gly 
375 380 385 390 



Val Thr Ser Met Met Tyr Thr His His Gly Leu Gin Val Thr Phe Thr 
395 400 405 



Gly Asn Phe Asn Glu Tyr Phe Gly Phe Ala Thr Asp Val Asp Ala Val 
410 415 420 

Val Tyr Leu Met Leu Val Asn Asp Leu lie His Gly Leu Tyr Pro Glu 
425 430 435 

Ala Val Thr lie Gly Glu Asp Val Ser Gly Met Pro Thr Phe Ala Leu 
440 445 450 

Pro Val His Asp Gly Gly Val Gly Phe Asp Tyr Arg Met His Met Ala 
455 460 465 470 

Val Ala Asp Lys Trp lie Asp Leu Leu Lys Gin Ser Asp Glu Thr Trp 
475 480 485 

Lys Met Gly Asp lie Val His Thr Leu Thr Asn Arg Arg Trp Leu Glu 
490 495 500 

Lys Cys Val Thr Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly Asp 
505 510 515 

Lys Thr lie Ala Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met 
520 525 530 

Ala Leu Asp Arg Pro Ser Thr Pro Thr lie Asp Arg Gly lie Ala Leu 
535 540 545 550 

His Lys Met lie Arg Leu lie Thr Met Gly Leu Gly Gly Glu Gly Tyr 
555 560 565 

Leu Asn Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp lie Asp Phe 
570 575 580 

Pro Arg Gly Pro Gin Arg Leu Pro Ser Gly Lys Phe lie Pro Gly Asn 
585 590 595 

Asn Asn Ser Tyr Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asp Ala 
600 605 610 

Asp Tyr Leu Arg Tyr His Gly Met Gin Glu Phe Asp Gin Ala Met Gin 
615 620 625 630 

His Leu Glu Gin Lys Tyr Glu Phe Met Thr Ser Asp His Gin Tyr lie 
635 640 645 

Ser Arg Lys His Glu Glu Asp Lys Val lie Val Phe Glu Lys Gly Asp 
650 655 660 

Leu Val Phe Val Phe Asn Phe His Cys Asn Asn Ser Tyr Phe Asp Tyr 
665 670 675 



Arg lie Gly Cys Arg Lys Pro Gly Val Tyr Lys Val Val Leu Asp Ser 
680 685 690 
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Asp Ala Gly Leu 
695 

His Phe Thr Ala 



Val Tyr Thr Pro 
730 



Phe Gly Gly Phe 
700 

Asp Cys Ser His 
715 

Ser Arg Thr Cys 



Ser Arg lie His 
705 

Asp Asn Arg Pro 
720 

Val Val Tyr Ala 
735 



His Ala Ala Glu 
710 

Tyr Ser Phe Ser 
725 

Pro Val Glu 
740 



<210> 16 
<211> 2763 
<212> DNA 
<213> Zea mays 

<220> 

<221> transit__peptide 
<222> (2) . . (190) 

<220> 

<221> mat_peptide 
<222> (191) . . (2467) 

<220> 

<221> CDS 

<222> (2) . . (2467) 

<400> 16 

g ctg tgc etc gtg teg ccc tct tec teg ccg act ccg ctt ccg ccg ccg 49 

Leu Cys Leu Val Ser Pro Ser Ser Ser Pro Thr Pro Leu Pro Pro Pro 

-60 -55 -50 

egg cgc tct cgc teg cat get gat egg gcg gca ccg ccg ggg ate gcg 97 
Arg Arg Ser Arg Ser His Ala Asp Arg Ala Ala Pro Pro Gly lie Ala 
-45 -40 -35 

ggt ggc ggc aat gtg cgc ctg agt gtg ttg tct gtc cag tgc aag get 145 
Gly Gly Gly Asn Val Arg Leu Ser Val Leu Ser Val Gin Cys Lys Ala 
-30 -25 -20 

cgc egg tea ggg gtg egg aag gtc aag age aaa ttc gee act gca get 193 
Arg Arg Ser Gly Val Arg Lys Val Lys Ser Lys Phe Ala Thr Ala Ala 
-15 -10 -5 -1 1 

act gtg caa gaa gat aaa act atg gca act gee aaa ggc gat gtc gac 241 
Thr Val Gin Glu Asp Lys Thr Met Ala Thr Ala Lys Gly Asp Val Asp 
5 10 15 

cat etc ccc ata tac gac ctg gac ccc aag ctg gag ata ttc aag gac 289 
His Leu Pro lie Tyr Asp Leu Asp Pro Lys Leu Glu lie Phe Lys Asp 
20 25 30 

cat ttc agg tac egg atg aaa aga ttc eta gag cag aaa gga tea att 337 
His Phe Arg Tyr Arg Met Lys Arg Phe Leu Glu Gin Lys Gly Ser lie 
35 40 45 
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gaa gaa aat gag gga agt ctt gaa tct ttt tct aaa ggc tat ttg aaa 385 

Glu Glu Asn Glu Gly Ser Leu Glu Ser Phe Ser Lys Gly Tyr Leu Lys 
50 55 60 65 

ttt ggg att aat aca aat gag gat gga act gta tat cgt gaa tgg gca 433 

Phe Gly lie Asn Thr Asn Glu Asp Gly Thr Val Tyr Arg Glu Trp Ala 
70 75 80 

cct get gcg cag gag gca gag ctt att ggt gac ttc aat gac tgg aat 481 

Pro Ala Ala Gin Glu Ala Glu Leu lie Gly Asp Phe Asn Asp Trp Asn 
85 90 95 

99t 9 ca aac cat aa 9 at 9 9 a 9 aa 9 9 at aaa tt:t 99t 9 tfc t99 tc 9 atc 529 

Gly Ala Asn His Lys Met Glu Lys Asp Lys Phe Gly Val Trp Ser lie 
100 * 105 110 

aaa att gac cat gtc aaa ggg aaa cct gec atc cct cac aat tec aag 577 

Lys lie Asp His Val Lys Gly Lys Pro Ala lie Pro His Asn Ser Lys 
115 120 125 

gtt aaa ttt cgc ttt eta cat ggt gga gta tgg gtt gat cgt att cca 625 

Val Lys Phe Arg Phe Leu His Gly Gly Val Trp Val Asp Arg lie Pro 

130 135 140 145 

gca ttg att cgt tat gcg act gtt gat gec tct aaa ttt gga get ccc 673 

Ala Leu lie Arg Tyr Ala Thr Val Asp Ala Ser Lys Phe Gly Ala Pro 
150 155 160 

tat gat ggt gtt cat tgg gat cct cct get tct gaa agg tac aca ttt 721 

Tyr Asp Gly Val His Trp Asp Pro Pro Ala Ser Glu Arg Tyr Thr Phe 
165 170 175 

aag cat cct egg cct tea aag cct get get cca cgt atc tat gaa gee 769 

Lys His Pro Arg Pro Ser Lys Pro Ala Ala Pro Arg lie Tyr Glu Ala 
180 185 190 

cat gta ggt atg agt ggt gaa aag cca gca gta age aca tat agg gaa 817 

His Val Gly Met Ser Gly Glu Lys Pro Ala Val Ser Thr Tyr Arg Glu 
195 200 205 

ttt gca gac aat gtg ttg cca cgc ata cga gca aat aac tac aac aca 865 

Phe Ala Asp Asn Val Leu Pro Arg lie Arg Ala Asn Asn Tyr Asn Thr 

210 215 220 225 

gtt cag ttg atg gca gtt atg gag cat teg tac tat get tct ttc ggg 913 

Val Gin Leu Met Ala Val Met Glu His Ser Tyr Tyr Ala Ser Phe Gly 
230 235 240 

tac cat gtg aca aat ttc ttt gcg gtt age age aga tea ggc aca cca 961 

Tyr His Val Thr Asn Phe Phe Ala Val Ser Ser Arg Ser Gly Thr Pro 
245 250 255 

gag gac etc aaa tat ctt gtt gat aag gca cac agt ttg ggt ttg cga 1009 

Glu Asp Leu Lys Tyr Leu Val Asp Lys Ala His Ser Leu Gly Leu Arg 
260 265 270 



40 

gtt ctg atg gat gtt gtc cat age cat gca agt aat aat gtc aca gat 1057 

Val Leu Met Asp Val Val His Ser His Ala Ser Asn Asn Val Thr Asp 
275 280 285 

ggt tta aat ggc tat gat gtt gga caa age acc caa gag tec tat ttt 1105 
Gly Leu Asn Gly Tyr Asp Val Gly Gin Ser Thr Gin Glu Ser Tyr Phe 
290 295 300 305 

cat gcg gga gat aga ggt tat cat aaa ctt tgg gat agt egg ctg ttc 1153 
His Ala Gly Asp Arg Gly Tyr His Lys Leu Trp Asp Ser Arg Leu Phe 
310 315 320 

aac tat get aac tgg gag gta tta agg ttt ctt ctt tct aac ctg aga 1201 
Asn Tyr Ala Asn Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Leu Arg 
325 330 335 

tat tgg ttg gat gaa ttc atg ttt gat ggc ttc cga ttt gat gga gtt 1249 
Tyr Trp Leu Asp Glu Phe Met Phe Asp Gly Phe Arg Phe Asp Gly Val 
340 345 350 

aca tea atg ctg tat cat cac cat ggt ate aat gtg ggg ttt act gga 1297 
Thr Ser Met Leu Tyr His His His Gly lie Asn Val Gly Phe Thr Gly 
355 360 365 

aac tac cag gaa tat ttc agt ttg gac aca get gtg gat gca gtt gtt 1345 
Asn Tyr Gin Glu Tyr Phe Ser Leu Asp Thr Ala Val Asp Ala Val Val 
370 375 380 385 

tac atg atg ctt gca aac cat tta atg cac aaa etc ttg cca gaa gca 1393 
Tyr Met Met Leu Ala Asn His Leu Met Hi's Lys Leu Leu Pro Glu Ala 
390 395 400 

act gtt gtt get gaa gat gtt tea ggc atg ccg gtc ctt tgc egg cca 1441 
Thr Val Val Ala Glu Asp Val Ser Gly Met Pro Val Leu Cys Arg Pro 
405 410 415 

gtt gat gaa ggt ggg gtt ggg ttt gac tat cgc ctg gca atg get ate 1489 
Val Asp Glu Gly Gly Val Gly Phe Asp Tyr Arg Leu Ala Met Ala lie 
420 425 430 

cct gat aga tgg att gac tac ctg aag aat aaa gat gac tct gag tgg 1537 
Pro Asp Arg Trp lie Asp Tyr Leu Lys Asn Lys Asp Asp Ser Glu Trp 
435 440 445 

teg atg ggt gaa ata gcg cat act ttg act aac agg aga tat act gaa 1585 
Ser Met Gly Glu lie Ala His Thr Leu Thr Asn Arg Arg Tyr Thr Glu 
450 455 460 465 

aaa tgc ate gca tat get gag age cat gat cag tct att gtt ggc gac 1633 
Lys Cys lie Ala Tyr Ala Glu Ser His Asp Gin Ser lie Val Gly Asp 
470 475 480 

aaa act att gca ttt etc ctg atg gac aag gaa atg tac act ggc atg 1681 
Lys Thr lie Ala Phe Leu Leu Met Asp Lys Glu Met Tyr Thr Gly Met 
485 490 495 
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tea gac ttg cag cct get tea cct aca att gat cga ggg att gca etc 1729 
Ser Asp Leu Gin Pro Ala Ser Pro Thr lie Asp Arg Gly lie Ala Leu 
500 505 510 

caa aag atg att cac ttc ate aca atg gee ctt gga ggt gat ggc tac 1777 
Gin Lys Met lie His Phe lie Thr Met Ala Leu Gly Gly Asp Gly Tyr 
515 520 525 

ttg aat ttt atg gga aat gag ttt ggt cac cca gaa tgg att gac ttt 1825 
Leu Asn Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp lie Asp Phe 
530 535 540 545 

cca aga gaa ggg aac aac tgg age tat gat aaa tgc aga cga cag tgg 1873 
Pro Arg Glu Gly Asn Asn Trp Ser Tyr Asp Lys Cys Arg Arg Gin Trp 
550 555 560 

age ctt gtg gac act gat cac ttg egg tac aag tac atg aat gcg ttt 1921 
Ser Leu Val Asp Thr Asp His Leu Arg Tyr Lys Tyr Met Asn Ala Phe 
565 570 575 

gac caa gcg atg aat gcg etc gat gag aga ttt tec ttc ctt teg teg 1969 
Asp Gin Ala Met Asn Ala Leu Asp Glu Arg Phe Ser Phe Leu Ser Ser 
580 585 590 

tea aag cag ate gtc age gac atg aac gat gag gaa aag gtt att gtc 2017 
Ser Lys Gin lie Val Ser Asp Met Asn Asp Glu Glu Lys Val lie Val 
595 600 605 

ttt gaa cgt gga gat tta gtt ttt gtt ttc aat ttc cat ccc aag aaa 2065 
Phe Glu Arg Gly Asp Leu Val Phe Val Phe Asn Phe His Pro Lys Lys 
610 615 620 625 

act tac gag ggc tac aaa gtg gga tgc gat ttg cct ggg aaa tac aga 2113 
Thr Tyr Glu Gly Tyr Lys Val Gly Cys Asp Leu Pro Gly Lys Tyr Arg 
630 635 640 

gta gee ctg gac tct gat get ctg gtc ttc ggt gga cat gga aga gtt 2161 
Val Ala Leu Asp Ser Asp Ala Leu Val Phe Gly Gly His Gly Arg Val 
645 650 655 

ggc cac gac gtg gat cac ttc acg teg cct gaa ggg gtg cca ggg gtg 22 09 
Gly His Asp Val Asp His Phe Thr Ser Pro Glu Gly Val Pro Gly Val 
660 665 670 

ccc gaa acg aac ttc aac aac egg ccg aac teg ttc aaa gtc ctt tct 2257 
Pro Glu Thr Asn Phe Asn Asn Arg Pro Asn Ser Phe Lys Val Leu Ser 
675 680 685 

ccg ccc cgc ace tgt gtg get tat tac cgt gta gac gaa gca ggg get 23 05 
Pro Pro Arg Thr Cys Val Ala Tyr Tyr Arg Val Asp Glu Ala Gly Ala 
690 695 700 705 

gga cga cgt ctt cac gcg aaa gca gag aca gga aag acg tct cca gca 2353 
Gly Arg Arg Leu His Ala Lys Ala Glu Thr Gly Lys Thr Ser Pro Ala 
710 715 720 
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gag age ate gac gtc aaa get tec aga get agt age aaa gaa gac aag 2401 

Glu Ser lie Asp Val Lys Ala Ser Arg Ala Ser Ser Lys Glu Asp Lys 
725 730 735 

gag gca acg get ggt ggc aag aag gga tgg aag ttt gcg egg cag cca 2449 
Glu Ala Thr Ala Gly Gly Lys Lys Gly Trp Lys Phe Ala Arg Gin Pro 
740 745 750 

tec gat caa gat ace aaa tgaagccacg agtccttggt gaggactgga 2497 
Ser Asp Gin Asp Thr Lys 
755 

ctggctgccg gcgccctgtt agtagtcctg ctctactgga ctagccgccg ctggcgccct 2557 

tggaacggtc ctttcctgta gettgeagge gactggtgtc tcatcaccga gcaggcaggc 2617 

actgcttgta tagcttttct agaataataa tcagggatgg atggatggtg tgtattggct 2677 

atctggctag acgtgcatgt gcccagtttg tatgtacagg agcagttccc gtccagaata 2737 

aaaaaaaact tgttgggggg tttttc 2763 



<210> 17 
<211> 822 
<212> PRT 
<213> Zea mays 

<400> 17 

Leu Cys Leu Val Ser Pro Ser Ser Ser Pro Thr Pro Leu Pro Pro Pro 
-60 -55 -50 

Arg Arg Ser Arg Ser His Ala Asp Arg Ala Ala Pro Pro Gly lie Ala 
-45 -40 -35 

Gly Gly Gly Asn Val Arg Leu Ser Val Leu Ser Val Gin Cys Lys Ala 
-30 -25 -20 

Arg Arg Ser Gly Val Arg Lys Val Lys Ser Lys Phe Ala Thr Ala Ala 
-15 -10 -5 -1 1 

Thr Val Gin Glu Asp Lys Thr Met Ala Thr Ala Lys Gly Asp Val Asp 
5 10 15 

His Leu Pro lie Tyr Asp Leu Asp Pro Lys Leu Glu lie Phe Lys Asp 
20 25 30 

His Phe Arg Tyr Arg Met Lys Arg Phe Leu Glu Gin Lys Gly Ser lie 
35 40 45 

Glu Glu Asn Glu Gly Ser Leu Glu Ser Phe Ser Lys Gly Tyr Leu Lys 
50 55 60 65 

Phe Gly lie Asn Thr Asn Glu Asp Gly Thr Val Tyr Arg Glu Trp Ala 
70 75 80 

Pro Ala Ala Gin Glu Ala Glu Leu lie Gly Asp Phe Asn Asp Trp Asn 
85 90 95 



Gly Ala Asn His Lys Met Glu Lys Asp Lys Phe Gly Val Trp Ser lie 
100 105 110 

Lys lie Asp His Val Lys Gly Lys Pro Ala lie Pro His Asn Ser Lys 
115 120 125 

Val Lys Phe Arg Phe Leu His Gly Gly Val Trp Val Asp Arg lie Pro 
130 135 140 145 

Ala Leu lie Arg Tyr Ala Thr Val Asp Ala Ser Lys Phe Gly Ala Pro 
150 155 160 

Tyr Asp Gly Val His Trp Asp Pro Pro Ala Ser Glu Arg Tyr Thr Phe 
165 170 175 

Lys His Pro Arg Pro Ser Lys Pro Ala Ala Pro Arg lie Tyr Glu Ala 
180 185 190 

His Val Gly Met Ser Gly Glu Lys Pro Ala Val Ser Thr Tyr Arg Glu 
195 200 205 

Phe Ala Asp Asn Val Leu Pro Arg lie Arg Ala Asn Asn Tyr Asn Thr 
210 215 220 225 

Val Gin Leu Met Ala Val Met Glu His Ser Tyr Tyr Ala Ser Phe Gly 
230 235 240 

Tyr His Val Thr Asn Phe Phe Ala Val Ser Ser Arg Ser Gly Thr Pro 
245 250 255 

Glu Asp Leu Lys Tyr Leu Val Asp Lys Ala His Ser Leu Gly Leu Arg 
260 265 270 

Val Leu Met Asp Val Val His Ser His Ala Ser Asn Asn Val Thr Asp 
275 280 285 

Gly Leu Asn Gly Tyr Asp Val Gly Gin Ser Thr Gin Glu Ser Tyr Phe 
290 295 300 305 

His Ala Gly Asp Arg Gly Tyr His Lys Leu Trp Asp Ser Arg Leu Phe 
310 315 320 

Asn Tyr Ala Asn Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Leu Arg 
325 330 335 

Tyr Trp Leu Asp Glu Phe Met Phe Asp Gly Phe Arg Phe Asp Gly Val 
340 345 350 

Thr Ser Met Leu Tyr His His His Gly lie Asn Val Gly Phe Thr Gly 
355 360 365 

Asn Tyr Gin Glu Tyr Phe Ser Leu Asp Thr Ala Val Asp Ala Val Val 
370 375 380 385 

Tyr Met Met Leu Ala Asn His Leu Met His Lys Leu Leu Pro Glu Ala 
390 395 400 



Thr Val Val Ala Glu Asp Val Ser Gly Met Pro Val Leu Cys Arg Pro 
405 410 415 



Val Asp Glu Gly Gly Val Gly Phe Asp Tyr Arg Leu Ala Met Ala lie 
420 425 430 

Pro Asp Arg Trp lie Asp Tyr Leu Lys Asn Lys Asp Asp Ser Glu Trp 
435 440 445 

Ser Met Gly Glu lie Ala His Thr Leu Thr Asn Arg Arg Tyr Thr Glu 
450 455 460 465 

Lys Cys lie Ala Tyr Ala Glu Ser His Asp Gin Ser lie Val Gly Asp 
470 475 480 

Lys Thr lie Ala Phe Leu Leu Met Asp Lys Glu Met Tyr Thr Gly Met 
485 490 495 

Ser Asp Leu Gin Pro Ala Ser Pro Thr lie Asp Arg Gly lie Ala Leu 
500 505 510 

Gin Lys Met lie His Phe lie Thr Met Ala Leu Gly Gly Asp Gly Tyr 
515 520 525 

Leu Asn Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp lie Asp Phe 
530 535 540 545 

Pro Arg Glu Gly Asn Asn Trp Ser Tyr Asp Lys Cys Arg Arg Gin Trp 
550 555 560 

Ser Leu Val Asp Thr Asp His Leu Arg Tyr Lys Tyr Met Asn Ala Phe 
565 570 575 

Asp Gin Ala Met Asn Ala Leu Asp Glu Arg Phe Ser Phe Leu Ser Ser 
580 585 590 

Ser Lys Gin lie Val Ser Asp Met Asn Asp Glu Glu Lys Val lie Val 
595 600 605 

Phe Glu Arg Gly Asp Leu Val Phe Val Phe Asn Phe His Pro Lys Lys 
610 615 620 625 

Thr Tyr Glu Gly Tyr Lys Val Gly Cys Asp Leu Pro Gly Lys Tyr Arg 
630 635 640 

Val Ala Leu Asp Ser Asp Ala Leu Val Phe Gly Gly His Gly Arg Val 
645 650 655 

Gly His Asp Val Asp His Phe Thr Ser Pro Glu Gly Val Pro Gly Val 
660 665 670 

Pro Glu Thr Asn Phe Asn Asn Arg Pro Asn Ser Phe Lys Val Leu Ser 
675 680 685 



Pro Pro Arg Thr Cys Val Ala Tyr Tyr Arg Val Asp Glu Ala Gly Ala 
690 695 700 705 
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Gly Arg Arg Leu His Ala Lys Ala Glu Thr Gly Lys Thr Ser Pro Ala 
710 715 720 

Glu Ser lie Asp Val Lys Ala Ser Arg Ala Ser Ser Lys Glu Asp Lys 
725 730 735 

Glu Ala Thr Ala Gly Gly Lys Lys Gly Trp Lys Phe Ala Arg Gin Pro 
740 745 750 

Ser Asp Gin Asp Thr Lys 
755 



<210> 18 
<211> 153 
<212> DNA . 
<213> Zea mays 

<220> 

<221> CDS 

<222> (1) . . (153) 

<400> 18 

atg gcg acg ccc teg gec gtg ggc gec gcg tgc etc etc etc gcg egg 48 
Met Ala Thr Pro Ser Ala Val Gly Ala Ala Cys Leu Leu Leu Ala Arg 
15 10 15 

gec gee tgg ccg gec gee gtc ggc gac egg gcg cgc ccg egg agg etc 96 
Ala Ala Trp Pro Ala Ala Val Gly Asp Arg Ala Arg Pro Arg Arg Leu 
20 25 30 

cag cgc gtg ctg cgc cgc egg tgc gtc gcg gag ctg age agg gag ggg 144 
Gin Arg Val Leu Arg Arg Arg Cys Val Ala Glu Leu Ser Arg Glu Gly 
35 40 45 

ccc cat atg 153 
Pro His Met 
50 



<210> 19 
<211> 51 
<212> PRT 
<213> Zea mays 

<400> 19 

Met Ala Thr Pro Ser Ala Val Gly Ala Ala Cys Leu Leu Leu Ala Arg 
1 5 10 15 

Ala Ala Trp Pro Ala Ala Val Gly Asp Arg Ala Arg Pro Arg Arg Leu 
20 25 30 

Gin Arg Val Leu Arg Arg Arg Cys Val Ala Glu Leu Ser Arg Glu Gly 
3*5 40 45 



Pro His Met 
50 



46 



<210> 20 
<211> 1620 
<212> DNA 
<213> Zea mays 

<220> 

<221> CDS 

<222> (1) . . (1617) 

<400> 20 

tgc gtc gcg gag ctg age agg gag gac etc ggt etc gaa cct gaa ggg 4 8 

Cys Val Ala Glu Leu Ser Arg Glu Asp Leu Gly Leu Glu Pro Glu Gly 

1 5 10 15 

att get gaa ggt tec ate gat aac aca gta gtt gtg gca agt gag caa 96 
lie Ala Glu Gly Ser lie Asp Asn Thr Val Val Val Ala Ser Glu Gin 
20 25 30 

gat tct gag att gtg gtt gga aag gag caa get cga get aaa gta aca 144 
Asp Ser Glu lie Val Val Gly Lys Glu Gin Ala Arg Ala Lys Val Thr 
35 40 45 

caa age att gtc ttt gta ace ggc gaa get tct cct tat gca aag tct 192 
Gin Ser lie Val Phe Val Thr Gly Glu Ala Ser Pro Tyr Ala Lys Ser 
50 55 60 

999 99t cta 99 a 9 at 9 fc t tgt ggt tea ttg cca gtt get ctt get get 240 
Gly Gly Leu Gly Asp Val Cys Gly Ser Leu Pro Val Ala Leu Ala Ala 
65 70 75 80 

c 9 fc 99 fc cac cgt gtg atg gtt gta atg ccc aga tat tta aat ggt ace 288 
Arg Gly His Arg Val Met Val Val Met Pro Arg Tyr Leu Asn Gly Thr 
85 90 95 

tec gat aag aat tat gca aat gca ttt tac aca gaa aaa cac att egg 336 
Ser Asp Lys Asn Tyr Ala Asn Ala Phe Tyr Thr Glu Lys His lie Arg 
100 105 110 

att cca tgc ttt ggc ggt gaa cat gaa gtt ace ttc ttc cat gag tat 384 
lie Pro Cys Phe Gly Gly Glu His Glu Val Thr Phe Phe His Glu Tyr 
115 120 125 

aga gat tea gtt gac tgg gtg ttt gtt gat cat ccc tea tat cac aga 432 
Arg Asp Ser Val Asp Trp Val Phe Val Asp His Pro Ser Tyr His Arg 
130 135 140 

cct gga aat tta tat gga gat aag ttt ggt get ttt ggt gat aat cag 480 
Pro Gly Asn Leu Tyr Gly Asp Lys Phe Gly Ala Phe Gly Asp Asn Gin 
145 150 155 160 



ttc aga tac aca etc ctt tgc tat get gca tgt gag get cct ttg ate 
Phe Arg Tyr Thr Leu Leu Cys Tyr Ala Ala Cys Glu Ala Pro Leu lie 
165 170 175 



528 
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ctt gaa ttg gga gga tat att tat gga cag aat tgc atg ttt gtt gtc 576 
Leu Glu Leu Gly Gly Tyr lie Tyr Gly Gin Asn Cys Met Phe Val Val 
180 185 190 

aat gat tgg cat gcc agt eta gtg cca gtc ctt ctt get gca aaa tat 624 
Asn Asp Trp His Ala Ser Leu Val Pro Val Leu Leu Ala Ala Lys Tyr 
195 200 205 

aga cca tat ggt gtt tat aaa gac tec cgc age att ctt gta ata cat 672 
Arg Pro Tyr Gly Val Tyr Lys Asp Ser Arg Ser lie Leu Val lie His 
210 215 220 

aat tta gca cat cag ggt gta gag cct gca age aca tat cct gac ctt 720 
Asn Leu Ala His Gin Gly Val Glu Pro Ala Ser Thr Tyr Pro Asp Leu 
225 230 235 240 

999 tt: 9 cca cct 9 aa t-99 tat 99 a 9 ct ct 9 9 a 9 ^99 9 ta ttc cct 9 aa 768 
Gly Leu Pro Pro Glu Trp Tyr Gly Ala Leu Glu Trp Val Phe Pro Glu 
245 " 250 255 

tgg gcg agg agg cat gcc ctt gac aag ggt gag gca gtt aat ttt ttg 816 
Trp Ala Arg Arg His Ala Leu Asp Lys Gly Glu Ala Val Asn Phe Leu 
260 265 270 

aaa ggt gca gtt gtg aca gca gat cga ate gtg act gtc agt aag ggt 864 
Lys Gly Ala Val Val Thr Ala Asp Arg lie Val Thr Val Ser Lys Gly 
275 280 285 

tat teg tgg gag gtc aca act get gaa ggt gga cag ggc etc aat gag 912 
Tyr Ser Trp Glu Val Thr Thr Ala Glu Gly Gly Gin Gly Leu Asn Glu 
290 295 300 

etc tta age tec aga aag agt gta tta aac gga att gta aat gga att 960 
Leu Leu Ser Ser Arg Lys Ser Val Leu Asn Gly lie Val Asn Gly lie 
305 310 315 320 

gac att aat gat tgg aac cct gcc aca gac aaa tgt ate ccc tgt cat 1008 
Asp lie Asn Asp Trp Asn Pro Ala Thr Asp Lys Cys He Pro Cys His 
325 330 335 

tat tct gtt gat gac etc tct gga aag gcc aaa tgt aaa ggt gca ttg 1056 
Tyr Ser Val Asp Asp Leu Ser Gly Lys Ala Lys Cys Lys Gly Ala Leu 
340 345 350 

cag aag gag ctg ggt tta cct ata agg cct gat gtt cct ctg att ggc 1104 
Gin Lys Glu Leu Gly Leu Pro He Arg Pro Asp Val Pro Leu He Gly 
355 360 365 

ttt att gga agg ttg gat tat cag aaa ggc att gat etc att caa ctt 1152 
Phe He Gly Arg Leu Asp Tyr Gin Lys Gly He Asp Leu He Gin Leu 
370 375 380 

ate ata cca gat etc atg egg gaa gat gtt caa ttt gtc atg ctt gga 1200 
lie He Pro Asp Leu Met Arg Glu Asp Val Gin Phe Val Met Leu Gly 
385 390 395 400 
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tct ggt gac cca gag ctt gaa gat tgg atg aga tct aca gag teg ate 1248 
Ser Gly Asp Pro Glu Leu Glu Asp Trp Met Arg Ser Thr Glu Ser lie 
405 410 415 

ttc aag gat aaa ttt cgt gga tgg gtt gga ttt agt gtt cca gtt tec 1296 
Phe Lys Asp Lys Phe Arg Gly Trp Val Gly Phe Ser Val Pro Val Ser 
420 425 430 

cac cga ata act gee ggc tgc gat ata ttg tta atg cca tec aga ttc 1344 
His Arg lie Thr Ala Gly Cys Asp lie Leu Leu Met Pro Ser Arg Phe 
435 440 445 

gaa cct tgt ggt etc aat cag eta tat get atg cag tat ggc aca gtt 1392 
Glu Pro Cys Gly Leu Asn Gin Leu Tyr Ala Met Gin Tyr Gly Thr Val 
450 455 460 

cct gtt gtc cat gca act ggg ggc ctt aga gat ace gtg gag aac ttc 1440 
Pro Val Val His Ala Thr Gly Gly Leu Arg Asp Thr Val Glu Asn Phe 
465 470 475 480 

aac cct ttc ggt gag aat gga gag cag ggt aca ggg tgg gca ttc gca 1488 
Asn Pro Phe Gly Glu Asn Gly Glu Gin Gly Thr Gly Trp Ala Phe Ala 
485 490 495 

ccc eta ace aca gaa aac atg ttt gtg gac att gcg aac tgc aat ate 1536 
Pro Leu Thr Thr Glu Asn Met Phe Val Asp lie Ala Asn Cys Asn lie 
500 505 510 

tac ata cag gga aca caa gtc etc ctg gga agg get aat gaa gcg agg 1584 
Tyr lie Gin Gly Thr Gin Val Leu Leu Gly Arg Ala Asn Glu Ala Arg 
515 520 525 

cat gtc aaa aga ctt cac gtg gga cca tgc cgc tga 1620 
His Val Lys Arg Leu His Val Gly Pro Cys Arg 
530 535 



<210> 21 

<211> 539 

<212> PRT 

<213> Zea mays 

<400> 21 

Cys Val Ala Glu Leu Ser Arg Glu Asp Leu Gly Leu Glu Pro Glu Gly 
15 10 15 

lie Ala Glu Gly Ser lie Asp Asn Thr Val Val Val Ala Ser Glu Gin 
20 25 30 

Asp Ser Glu lie Val Val Gly Lys Glu Gin Ala Arg Ala Lys Val Thr 
35 40 45 

Gin Ser lie Val Phe Val Thr Gly Glu Ala Ser Pro Tyr Ala Lys Ser 
50 55 60 

Gly Gly Leu Gly Asp Val Cys Gly Ser Leu Pro Val Ala Leu Ala Ala 
65 70 75 80 



Arg Gly His Arg Val Met Val Val Met Pro Arg Tyr Leu Asn Gly Thr 
85 90 95 

Ser Asp Lys Asn Tyr Ala Asn Ala Phe Tyr Thr Glu Lys His lie Arg 
100 105 110 

lie Pro Cys Phe Gly Gly Glu His Glu Val Thr Phe Phe His Glu Tyr 
115 120 125 

Arg Asp Ser Val Asp Trp Val Phe Val Asp His Pro Ser Tyr His Arg 
130 135 140 

Pro Gly Asn Leu Tyr Gly Asp Lys Phe Gly Ala Phe Gly Asp Asn Gin 
145 150 155 160 

Phe Arg Tyr Thr Leu Leu Cys Tyr Ala Ala Cys Glu Ala Pro Leu lie 
165 170 175 

Leu Glu Leu Gly Gly Tyr lie Tyr Gly Gin Asn Cys Met Phe Val Val 
180 185 190 

Asn Asp Trp His Ala Ser Leu Val Pro Val Leu Leu Ala Ala Lys Tyr 
195 200 205 

Arg Pro Tyr Gly Val Tyr Lys Asp Ser Arg Ser lie Leu Val lie His 
210 215 220 

Asn Leu Ala His Gin Gly Val Glu Pro Ala Ser Thr Tyr Pro Asp Leu 
225 230 235 240 

Gly Leu Pro Pro Glu Trp Tyr Gly Ala Leu Glu Trp Val Phe Pro Glu 
245 250 255 

Trp Ala Arg Arg His Ala Leu Asp Lys Gly Glu Ala Val Asn Phe Leu 
260 265 270 

Lys Gly Ala Val Val Thr Ala Asp Arg lie Val Thr Val Ser Lys Gly 
275 280 285 

Tyr Ser Trp Glu Val Thr Thr Ala Glu Gly Gly Gin Gly Leu Asn Glu 
290 295 300 

Leu Leu Ser Ser Arg Lys Ser Val Leu Asn Gly lie Val Asn Gly lie 
305 310 315 320 

Asp lie Asn Asp Trp Asn Pro Ala Thr Asp Lys Cys lie Pro Cys His 
325 330 335 

Tyr Ser Val Asp Asp Leu Ser Gly Lys Ala Lys Cys Lys Gly Ala Leu 
340 345 350 

Gin Lys Glu Leu Gly Leu Pro lie Arg Pro Asp Val Pro Leu lie Gly 
355 360 365 

Phe lie Gly Arg Leu Asp Tyr Gin Lys Gly lie Asp Leu lie Gin Leu 
370 375 380 



50 



lie lie Pro Asp 
385 

Ser Gly Asp Pro 



Phe Lys Asp Lys 
420 

His Arg lie Thr 
435 

Glu Pro Cys Gly 
450 

Pro Val Val His 
465 

Asn Pro Phe Gly 



Pro Leu Thr Thr 
500 

Tyr lie Gin Gly 
515 

His Val Lys Arg 
530 



Leu Met Arg Glu 
390 

Glu Leu Glu Asp 
405 

Phe Arg Gly Trp 



Ala Gly Cys Asp 
440 

Leu Asn Gin Leu 
455 

Ala Thr Gly Gly 
470 

Glu Asn Gly Glu 
485 

Glu Asn Met Phe 



Thr Gin Val Leu 
520 

Leu His Val Gly 
535 



Asp Val Gin Phe 
395 

Trp Met Arg Ser 
410 

Val Gly Phe Ser 
425 

lie Leu Leu Met 



Tyr Ala Met Gin 
460 

Leu Arg Asp Thr 
475 

Gin Gly Thr Gly 
490 

Val Asp lie Ala 
505 

Leu Gly Arg Ala 



Pro Cys Arg 



Val Met Leu Gly 
400 

Thr Glu Ser lie 
415 

Val Pro Val Ser 
430 

Pro Ser Arg Phe 
445 

Tyr Gly Thr Val 



Val Glu Asn Phe 
480 

Trp Ala Phe Ala 
495 

Asn Cys Asn lie 
510 

Asn Glu Ala Arg 
525 



<210> 22 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 22 

gtggatccat ggcgacgccc tcggccgtgg 3 0 



<210> 23 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 



<400> 23 

ctgaattcca tatggggccc ctccctgctc agctc 



35 
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<210> 24 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 24 

ctctgagctc aagcttgcta ctttctttcc ttaatg 36 



<210> 25 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 25 

gtctccgcgg tggtgtcctt gcttcctag 29 



<210> 26 
<211> 24 
<212> DNA 
<213> Zea mays 

<400> 26 

tgcgtcgcgg agctgagcag ggag 24 



<210> 27 
<211> 8 
<212> PRT 
<213> Zea mays 

<400> 27 

Cys Val Ala Glu Leu Ser Arg Glu 
1 5 



<210> 28 

<211> 24 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 28 

augaugauga ugaugaugau gaug 



24 
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<210> 29 
<211> 36 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 29 

aagaagaaga agaagaagaa gaagaagaag aagaag 

<210> 30 

<211> 18 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 30 

aaaaaaaaaa aaaaaaaa 



<210> 31 
<211> 11 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 31 
agataatgca g 

<210> 32 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 32 
aacaatggct 

<210> 33 

<211> 56 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
consensus sequence 

<400> 33 

Met Ala Ser Ser Met Leu Ser Ser Ala Ala Val Ala Thr Arg Thr Asn 
15 10 15 

Pro Ala Gin Ala Ser Met Val Ala Pro Phe Thr Gly Leu Lys Ser Ala 
20 25 30 

Ala Phe Pro Val Ser Arg Lys Gin Asn Leu Asp lie Thr Ser lie Ala 
35 40 45 

Ser Asn Gly Gly Arg Val Gin Cys 
50 55 



<210> 34 
<211> 58 
<212> PRT 
<213> Zea mays 

<400> 34 

Met Ala Pro Thr Val Met Met Ala Ser Ser Ala Thr Ala Thr Arg Thr 
15 10 15 

Asn Pro Ala Gin Ala Ser Ala Val Ala Pro Phe Gin Gly Leu Lys Ser 
20 25 30 

Thr Ala Ser Leu Pro Val Ala Arg Arg Ser Ser Arg Ser Leu Gly Asn 
35 40 45 

Val Ala Ser Asn Gly Gly Arg lie Arg Cys 
50 55 



<210> 35 
<211> 58 
<212> PRT 
<213> Zea mays 

<400> 35 
Met Ala Gin He 
1 

Lys Thr Ser Pro 
20 

Leu Val Met Lys 
35 

Val Met Ala Val 
50 



Leu Ala Pro Ser 
5 

Cys Ala Thr Pro 

Gin Thr Lys Lys 
40 

Asn Ser Glu Asn 
55 



Thr Gin Trp Gin 
10 

He Thr Ser Lys 
25 

Val Ala His Ser 
Gly Thr 



Met Arg He Thr 
15 

Met Trp Ser Ser 
30 

Ala Lys Phe Arg 
45 



<210> 36 

<211> 74 

<212> PRT 

<213> Zea mays 

<400> 36 

Met Ala Ala Leu Ala Thr Ser Gin 
1 5 

Gly Val Pro Asp Ala Ser Thr Phe 
20 

Arg Gly Ala Arg Ala Ser Ala Ala 
35 40 

Ser Ala Arg Ala Ala Pro Arg His 
50 55 

Arg Phe Pro Phe Pro Ser Leu Val 
65 70 



Leu Val Ala Thr Arg Ala Gly His 
10 15 

Arg Arg Gly Ala Ala Gin Gly Leu 
25 3 0 

Ala Asp Thr Leu Ser Met Arg Thr 
45 

Gin Gin Gin Ala Arg Arg Gly Gly 
60 

Val Cys 



<210> 37 
<211> 39 
<212> PRT 
<213> Zea mays 

<220> 

<221> M0D_RES 
<222> (17) 

<223> Variable amino acid 
<400> 37 

Met Ala Thr Pro Ser Ala Val Gly Ala Ala Cys Leu Leu Leu Ala Arg 
15 10 15 

Xaa Ala Trp Pro Ala Ala Val Gly Asp Arg Ala Arg Pro Arg Arg Leu 
2 0 25 3 0 

Gin Arg Val Leu Arg Arg Arg 
35 



<210> 38 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



<400> 38 

Ala Glu Leu Ser Arg 
1 5 
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<210> 39 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> MOD_RES 
<222> (2) 

<223> Variable amino acid 
<400> 39 

Lys Xaa Gly Gly Leu Gly Asp Val 
1 5 



<210> 40 

<211> 5 

<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: ADPG binding 
domain 



<400> 40 

Lys Thr Gly Gly Leu 
1 5 



